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WALKING DRAGLINES 


including the largest in the World. 
Bucket capacities from 1} to 40 cubic 
yards. Boom lengths up to 303 feet. 


Also—stripping shovels, up to 11 cu. yds. 


RANSOMES AND RAPIER LTD. 
IPSWICH & LONDON, ENGLAND 
A member of the Newton Chambers Group. 
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The logical advance in Mace! 





OLD WAY 


Threaded studs were 
spot welded (or in- 
serted if die-cast) to the 
nameplate. To hold this 
in position, washers and 
nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications. 




















THE SALTER WAY 


Studs are cast in with 
the nameplate, and the 
Fixes are simply pushed 
on, even on blind appli- 
cations. The whole is 
firmly retained with an 
even spring tension. 

















Save material—reduce assembly time 








When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 
climinate expensive threading and machining problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it 





Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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LONDON’S NEWEST PRESTIGE OFFICE BUILDING 


Office 


STATE HOUSE 
High Holborn 
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accommodation of the latest design and with every 


amenity for economic layout and operation can now be reserved 


in the above building for occupation in December next in floors of 


from 12,000 sq. ft. to 18,000 sq. ft. 


Principal Letting Agents : 


JONES, 


CITY OFFICE : 

16/17 King Street, 
Cheapside, E.C.2. 
Tel : MONarch 4060 


LANG, WOOTTON & SONS 


Chartered Surveyors 
WEST END OFFICE: 


61 St. James’s Street, 
London, S.W.1 
Tel : LEGation 4691 


And in AUSTRALIA and NEW ZEALAND 
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Man-made Octopus 


Octopus-like, this KING installation at the Banbury Works of the Northern 
Aluminium Co. Ltd., handles aluminium slabs 90 ft. long, 7 ft. wide, 4 inch 
thick; octopus-like—by tentacles and suction. 44 suction pads are suspended 
from the lifting beam manifold, each having an automatic cut-off device to 
prevent loss of vacuum when shorter slabs are required to be lifted. All this is 
remotely controlled by one operator—yet another example of the superb 
ingenuity and efficiency of the KING approach. 

If you have a problem that needs careful handling—call in KING’s—and 
remember, KING’s representatives will call on you anywhere in the world. 


GEO. W. KING LIMITED 


CONVEYORS, HOISTS, CRANES & GRABS 
ARGYLE WORKS -: STEVENAGE - HERTFORDSHIRE 
Telephone: Stevenage 440 (14lines 


=, 
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FOR GENERAL 
FABRICATION IN 
MILD STEELS 
STAINLESS STEELS 
AND 

ALUMINIUM ALLOYS 


consult 






















Mild steel alternator 






casing, 13’ 9” diameter, showing core bars, 
ventilating holes and joint faces. 





6 tons 4 cwts. 


Approved by the Committee Lloyd’s Register o ippin 
\._ 29 MURIESTON CRESCENT, EDINBURGH II Tel: 68501-2-3 ee, ee eee 


for the manufacture of Class Il fusion welded pressure vessels. 






















_... Sutton( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 
FOR HIGH PRODUCTION, 


HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


5i6 To 24 TuBEs 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 





NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 


Exclusive 
Features 


CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


OPERATES WITHOUT GUIDES 
CAN BE IN UNE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 


Ut 


SIR JAMES FARMER NORTON & GO. LTD. ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


Telegrams ; “Agricola” Manchester. 


Telephone : Blackfriars 361 3-4-5, 3692-3. 
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B RAYNER POWER DRIVES 


pot EE | 1 
Dont bury your head... 














.. in the sand and take 
a Pressure Gauge at its 
* face’ value. Look for 
the name ‘ P. & G.’ and 
be certain of an instru- Geared Motors 
ment of quality—made by } to 20 H.P. 
craftsmen for complete 
accuracy and depend- 


ability over years of active 


eR Pd 


The range of P. & G. 
pressure gauges includes 
many different types to 
suit most applications— 
vacuum, combined, alti- 
tude, electric contact, 
differential, critical, 
duplex, diaphragm, 


capsule, etc. Infinitely 


Variable 


Write for publication mi to 7} H.P. 


No. 85. 





























Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 


121 WHITEHALL RD- LEEDS 12 Telephone: LEEDS 33864/5 





TUDOR WORKS - WINDMILL LANE 
SMETHWICK - BIRMINGHAM 























ae Success of LIGHT ALLOY CONSTRUCTION 


earns REPEAT ORDER 
[ONDON TRANSPORT 

















a ae 


METROPOLITAN CAMMELL-CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE: SALTLEY ~ BIRMINGHAM 8—LONDON OFFICE: VICKERS HOUSE * BROADWAY ~- WESTMINSTER ~°- S.W.1. 
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So simple! 


So surely SIMPLIFIX 
the foolproof 
coupling! , 





SIMPLIFIX 


Simplifix couplings form a perfect joint on almost any kind of tubing 
including those with very thin walls. All that is required is tightening 
with a spanner—no special work is required on the tube and the 
anti-friction washer prevents the tube twisting when the nut is 
tightened. Simplifix couplings are suitable for all pipe line systems 
up to 2” o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 

Write for further information and fully illustrated catalogue. 


| M p { E i X SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD - MAIDENHEAD - BERKS 
TEL: MAIDENHEAD S100 - A member of the ALENCO Group of Companies 
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IF YOU USE POWER 
YOU NEED FERODO! 





@ Longer life with fewer replacements 
®@ Smooth transmission of power 
@ Safe, dependable braking and control 


Fit Ferodo first —to last 


FRICTION LININGS FOR INDUSTRY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH « A Member of the Turner & Newall Organisation 
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BABCOCK & WILCOX LTD 
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Now is your opportunity tc 


Lo you regiuire 
Manufacturing facilities for a complete product 
Manufacture or processing of your produet components? 


Babcock & Wilcox Ltd., who recently acquired the finely-equipped works of 
the former Royal Ordnance Factory at Dakmuir, which they are now applying to 
the manufacture of Babcock atomic power plant, cranes, materials-handling 
equipment, welded pressure-vessels etc., also offer to industry generally a first-class 
service for the manufacture or processing of complete mechanical products or com- 
ponents. This includes all kinds of machining, grinding, gear-manufacture, welding, 
heat-treatment, electroplating etc., backed by tool-room facilities of the highest 


standard, and inspection to A.I.D. and Lloyds requirements. 


These facilities, combined with the Company’s Renfrew Works 
capacity for the production of forgings, pressings and castings, provide 
a comprehensive, experienced and economic manufacturing service 





Write or phone now for booklet : 

“BABCOCK — Dalmuir Manufacturing Service’’, 

to: SALES DEPARTMENT, 
DALMUIR WORKS, 
BABCOCK & WILCOX, LTD., 
BEARDMORE STREET, 
DALMUIR, GLASGOW. 
Telephone: CLYDEBANK 1841 


which may well be the answer to your production reqnirements, 


A NEW 
COMPREHENSIVE — 
MANUFACTURING 
SERVICE 





























TURNING 
BORING 
MILLING (including precision work) 
GEAR-MANUFACTURE 
PLANING 
GRINDING 
BROACHING, SLOTTING etc. 
WELDING 
SHOT-BLASTING 
STRESS-RELIEVING 
HEAT-TREATMENT 
Carburizing, Hardening, Tempering 
ELECTROPLATING 
Copper, Nickel, Cadmium, Chromium 
WAXING, CLEANING 
RUST-PREVENTION etc. 
IRON CASTINGS 
from precision shell-moulded to heavy 
dry-sand castings, up to 20 tons 
STEEL CASTINGS 
in carbon and alloy steels from | Ib. up 
to 5 tons 
FORGINGS AND PRESSINGS 
STRUCTURAL STEELWORK 


Ample cranage and road, rail or sea delivery 
facilities available for the heaviest items. 





Head Office : BABCOCK HOUSE, 209 EUSTON ROAD, LONDON %i.W.! 


DALMUIR WORKS: BEARDMORE STREET, DALMUIR, GLASGOW 











l.H E ONG ALE ER 








: B A 0: f | ‘CG takes good care of . 


—with ILFORD Industrial B X-ray film 


High among the priorities of BOAC is safety. Behind the scenes at London 
Airport is some of the world’s finest equipment, operated by highly trained 
personnel to ensure the reliability of every detail that contributes to safe 
operation. 

Where even the smallest foreign particle may imperil life, nothing is left to 
chance. Complex units, such as engine oil coolers which cannot be dismantled 
for inspection, are therefore radiographically examined to detect accumulations 
of sludge, metal debris, and carbon particles which would spell danger if they 
circulated in the engine lubrication system. 

For this examination, British Overseas Airways Corporation relies on 
ILFORD Industrial B X-ray film. Ilford has a reputation for reliability. 
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55 750—1200 2 ‘ 394.8 
Power for all Purposes ; chia "6.30 ' abe 
12 750—1200 B 789.6 


Mercedes-Benz build 24 different 1500—3000 2° / 14 rT 107.8 
1500—2400 »/ 0 ‘ 279.5 


i | engines with horsepowers 
. oer pe a P 9 1500—2600 5/4 ; 311.2 1025 
ranging from 17 to 3000 b.n p 30— 1 1200—1800 15 505.0 1875 
This comprehensive programme 326 — 155 1200—1800 5% Ur 660.0 1720 
provides the right prime mover 846 6 114— 250 750—1500 7 1230.2 3860 
: 846 : 0 750—1500 575 1230.2 3970 
r ever wer r ir -— 
rer rary Paws _— _— 846 148— 320 750—1500 . Tia 1230.2 4080 
no matter whether it be for 846 ; 9 150-1500 57. ; 1230.2 4200 
fork stackers, stand-by power 846 1 750—1500 57/s ] 1230.2 4200 
supply sets, pumps or excavators. 836 I30— 350 1000—1500 , ’ 1806.3 4380 
Every engine is precisely equipped = ae percha pele iy rey — 
Mittin Pp Siping 836 3 650 1000—1500 8's 1806.3 5050 
for the particular task it has 820 1 460— 700 1000—1500 ; 3612.6 4180 
to perform, and what is more, 820 Bb' 610—1000 1000—1500 67 /« ; 3612.6 6900 
like all Mercedes-Benz products — 820 770—1350 1000—1500 67/s " 3612.6 7240 
its quetity is superb 837 165— 440 850—2000 6) 3 . 1825 2940 
q Y — 837 Aa') 240— 550 850—2000 ' 5s 1825 3020 
839 Ab’) 1145—1800 1000—1500 "ye 6380 11020 
839 Bb*) 1380—2350 1000—1500 7 ' 6380 11450 
518 ') 3000 1720 ar 3 8201.5 10550 
$= vertical; = horizontal V— vee type )- supercharged; *)~— supercharged and with boost intercooling 


with high boosting and boost intercooling 


Quality is Economical 


The same exacting standards are 
applied to the design, proving and pro- 
duction of Mercedes-Benz diesels as 
fo] moll mm olaerel leat Muleliliiotaitiacremoh mm elellib 
ler-Benz AG. Therefore, they have all 
the properties that appeal to the 
practical user: High power, small 
ry ololetomaczellliaciulciil medi elicmulellliciilelile se 
utmost ruggedness and long life 


Briefly: Maximum economy 





MERCEDES-BENZ DIESE L. 
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STEAM RAISING 
FOR INDUSTRY 





Photograph reproduced by courtesy of Mobil Oil Company Limited 


MOBIL OIL COMPANY LTD, CORYTON REFINERY 
3 boiler units each producing 180,000 Ibs hr. at 6/5 p.s.i. 750 F. 


International Combustion build boilers to suit the individual steam raising 
requirements of every industry. Whatever the problem, IC steam generating 


equipment ensures the best use of fuel resources. 


WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 






INTERNATIONAL BUSTION LIMITED 





LONDON OFFICE NINETEEN WOBURN PLACE - WC! TELEPHONE: TERMINUS 2833 - WORKS: DERBY @ 
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—Britain’s foremost manufacturers and erectors of 


PRECAST REINFORCED CONCRETE BUILDINGS 


_ 


ATCOST- BUILT factories, warehouses, transport-sheds, workshops, 
canteens, etc. are of the highest quality, yet competitively priced. They 
are fire-resistant, easily-extendible and require no painting or maintenance. 
For free, 24-page illustrated brochure, and details of our comprehensive 
service, complete and post this coupon now! 


NAME OF FIRM 
ADDRESS........... 








ATCOST LTD., Industrial Division, 
THE PANTILES, TUNBRIDGE WELLS, KENT 
Tunbridge Wells 3411 (5 lines) 











~~ 
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Searching for the right answer 


Data processing continues to play an increas- 
ingly important role in the conduct of modern 
business. Punched card equipment, electronic 
ealeulators and computers provide more 
business information in less time than any 
other form of office machinery. Users of these 
methods have always known most about their 
business soonest. 

The widened range of equipment of I-C-T, and its integrated 
technical development, is rapidly opening up new fields of appli- 
cation. Choice of 1-C-T equipment ranges through punched 
card machines using 21, 40, 80 and 160 column cards — to 





small, medium and large electronic computers, employing com- 
binations of punched cards, paper tapes and magnetic tapes. 

Determining the optimum method of employing data 
processing equipment is a highly skilled task. I-C-T staff are 
experienced in these matters; their knowledge and experience 
have proved valuable to caterprises of widely divergent charac- 
ter and size, from small firms employing under 20 people 
to corporations of international repute, local authorities and 
nationalised industries. They can help you. 

If you think your research, production, marketing or 
financial affairs are capable of improvement there are well 
established reasons for believing that the combination of 
I-C-T staff, equipment and training will provide you with 
the right answer. 


We suggest you get in touch with us. 


~ INTERNATIONAL COMPUTERS 
AND TABULATORS LIMITED 


HEAD OFFICE: GLOUCESTER HOUSE, 149 PARK LANE, LONDON, W.1 
TELEPHONE: HYDE PARK 8080 


OFFICES THROUGHOUT THE UNITED KINGDOM AND OVERSEAS 
ALL THE RESOURCES OF HOLLERITH AND POWERS-SAMAS 
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soot blowing 





isa pushh-€E) MOOO™) ior 


with the CLYDE system 


UNIFIED LECTRAMEK 
CONTROL SYSTEM 


most efficient yet devised. 






Considerable savings in initial 

cost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
works in conjunction with the 
Clyde Lectramek Soot Blower* 

- the original blower employing a 
uni-directional motor. Control is 
exercised from a small panel which 
indicates all essential information 
to the operator. 


THE BLOWER: The complete operating cycle is in one 


PR EAS ‘ motion and is driven through a compact mechanism by a 
Hs? DE ' 

CA eIDE: Further inf ti : non-reversing motor. When the operating shaft is rotated, 

SOOT BLOWER — sOn 18 the nozzle advances, the steam ports open and, at the same 

EQUIPMENT given in our publication time, rocking motion is automatically transmitted to the 

P “ . nozzle. The uni-directional motor eliminates the bulky 

No. CBL. 1954 which will contactor gear used with re 


versing motors and reduces 
electrical maintenance by being 
of simpler and more rugged 


be supplied on application. 


construction 
The reversing motion is achieved 
mechanically on all Lectramek 


gx a . 
: ; MOLE i blowers. A limit switch mounted 
ca onibsigs A on the gear box and connected 
ee to the starter regulates the 
| ¥ stopping, starting F¥ate Mal i aalel t¢ 
; bs oe of strokes 
a» a a 


*Over 5,000 blowers of this type in use all over the world 


CLYDE BLOWERS LTD. | ~ 

CLYDEBANK - SCOTLAND , oat a AND THE CONTROL PANEL 

Tel 4 Clydebank 2161 /4 Simple controls to operate ee 
é automatic sequence are groupec 

LONDON : 34 Victoria Street, London, S.W.! Poy on this small wary which has up 





Tel: ABBey 1847 ie 4 little space on the main boiler 


LIVERPOOL : 7 Tithebarn Street, sd fe accra 
Tel: CENtral 507! 











SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 





*AUTOMOBILE *ELECTRONICS *AIRCRAFT 
Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc., etc. panels and boxes, receiver chassis, pressings, fabrications in all metals. 
etc. 





Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


EF. G. Brown WEST ROAD, TOTTENHAM, 


LONDON, N.17 


& Go., Ltd. Telephone : TOTtenham 2257-8-9 











4 


GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 





also 
DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
60.covnuey) LTD. 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TiPton 2545 (3 lines) 
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CONDENSATE PUMPS 






Three Stage Condensate 







Extraction Pump. Duty 


800 G.P.M. to Total 







Head of 230 ft. 






THE MIRRLEES WATSON COMPANY LTD 
45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 






WINGS DAY SEPT i9th 


GIVE FOR 
THOSE WHO, 


























- BRANDED BOLTS 


ta - 
3 
% 





wee 





Each type of Newall bolt— 


i NEWALL HITENSILE 
see NEWALLOY 

NEWALLASTIC 

NEWALL HI-TEM 


*eedead 


is branded with its own distinctive mark and 
is recognised by engineers as having ‘‘ unique”’ 


qualities. 





We shall be happy to supply any engineer designer who is interested ee a - 


with detaile of the various bolts and studs, which cover the full ane anne salt ea aR SSO RE a NE 7 
cine ccnem eam “POSSILPARK + GLASGOW N.2. 
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sive NEWTHERM 
your toughest 
insulation 
assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 


a 


yet to many of industry’s heat in- 
sulation problems. Strong and rigid, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, Newtherm can be 
applied in difficult situations 
with ease — even the largest 
sections being manageable in 
one hand. Moisture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
a smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 
for immediate application. 


NEWTHERM Calcium Silicate is manufactured solely by 


NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 
LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 
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Streamlined 


SERV FOL 





‘) ECAUSE we have equipped and staffed 
our organisation technically and spect- 
fically to deal with all the problems of 
modern metal cleaning, we are able to provide the 
right process and the right product to meet any 
unusual requirement. Consultation with “S.A.C.” 
technicians 15 the streamlined way of getting the 


answer which saves you time and cost 


ot On Or, 


a 
© 2 
proo® °oucrs 


SUNBEAM 
ANTI-CORROSIVES 
j BS 


CENTRAL WORKS « CENTRAL AVENUE 
WEST MOLESEY + SURREY 


Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE * FERROMEDE «+ BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
ee RA RRR REE RARER SR TTL Ac RRR 
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GONVEYOR-ELEVATOR G? 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 


ACCRINGTON 


Telephone : No. 2779 
Telegrams: ‘* Conveyor, "’ Accrington 





R.A. C. GROUP LTD. 


n REINFORCED CONCRETE 
& STRUCTURAL STEEL CONSTRUCTION 


Thames Works, Northfleet, Kent. 


ondon Office: 3 Red Place, Green St., Park Lane, London, W.1!. 











LOVERIDGE LTD 


[51-153 BUTE STREET, DOCKS, CARDIFF 


mia steel 


Manufacturers 


S\NGLE A 


ILLUSTRATED LISTS 
ON REQUEST 


Telephone: Cardiff 23641 (5 lines) 











We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our re- 
presentative will call upon you 
at any time. 


INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 
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Murex ‘‘ Muraflux A’”’ 
submerged-are welding flux 


| 
' 


High quality is essential in the weld metal of thick plate for nuclear power vessels 
and similar applications. This high quality can now be obtained by automatic 
methods using the new “‘ Muraflux A” granular flux and the submerged-are process. 
Excellent Charpy impact results at sub-zero temperatures and good elongation 
figures in welds in 3 inch thick steel plate can be produced by using “* Muraflux A” 
with Murex “‘ Murawire W2.” The ultimate tensile strength of the weld metal 
matches that of the parent plate and its radiographic quality is sound. 

This high quality can be combined with high production speeds when the new 
Murex “ Muramatic” automatic welding equipment is used. In short, Murex 
‘** Muraflux A” granular flux, “‘ Murawire W2” filler wire and the “ Muramatic ” 
machine provide a complete service for the automatic welding of thick plate by 
the submerged-arce process. Please write for full details. 


sheueehtchaseiniiieicmeesins Ww cecneercemnenpstmpeeenpenineaees 


a complete service for automatic welding 
MUREX WELDING PROGESSES LTD., WALTHAM GROSS, HERTS. 


7.34 


MUREX 
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‘EPIMASTIC 


Toughest - ever bituminous coating 


Send for Technical leaflet No. 20 
No. 165 


WAILES DOVE BITUMASTIC LIMITED * HEBBURN * CO. DURHAM 





iit 
= 
% 
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We are showing at the 6th 
European Machine-Tool Exhibi- 
tion at Paris from September 
12 to 21, 1959. Stand No. 1 G6 


gDLNGEN j 


. 


KIESERLING | 


ed 


ti . . 
Roller Section-Forming 


Rt aaa 
for all types of profiles 


at a, 
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dé Combined Tube-For 
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Straightening and Cutt-off Plan 


ae 
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ng Machines 











Roller Section-f orming Machines 


for small rims 


Mudguard Rolling Machines 


British Agent: F. W. KUBACH Ltd., 12 Sylvan Road, London S. E. 19 





GERMANY 
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Flame- 
hardened 


internal gear 


This ‘Lemax’ casting, for 
a commercial vehicle planetary 
two-speed axle, combines the hardened 
internal gear with part of the 
differential housing. 
The casting, which is 11 inches diameter and weighs 38 lb., 
meets the following specification : 
Gear-teeth : flame-hardened. 
Journal: induction hardened. 
Min. tensile strength: 100,000 P.S.I. 
Min. yield strength : 80,000 P.S.I. 
Min. elongation in 2” : 2%. 


Registered Trade Marks: ‘Black Heart’ ‘Ley’s’ ‘Lepaz’ ‘Lemax’ 


LEY’S MALLEABLE CASTINGS 
COMPANY LIMITED 


DERBY, ENGLAND. Telephone: Derby 45671 
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Right to the job with the 
RAYMAX 250 X-Ray Unit | 
























BY HYDRAULIC LIFT TRUCK 
The Raymax 250 is shown here set up for use on a 
standard ‘Conveyancer’ lift truck for ease of transport 
to any part of the plant, and rapid adjustment to work. 





The compact design and extreme 
mobility of the Newton Victor Raymax 
250 enables modern non-destructive 
x-ray testing to be brought to any job 
either inside or outside the factory. 
The x-ray tube and all high voltage 
parts are enclosed in a robust, single- 
tank design for protection against cli- 
matic conditions. Precise and simple 
control at the point of use combines 
with a power of penetration sufficient 
to meet the most exacting weld-testing 
requirements. A wide variety of mount- 
ings is available for use in factory, lab- 
oratory or on open constructional sites. 








ON FLANGED-WHEEL MOUNTINGS 

For pressure vessel testing at the engineering . 
works of Davey, Paxman and Company Limited, 

the Raymax 250 is carried on track-borne, 

flanged wheel mountings. 











Newton Victor Limited 


132 LONG ACRE, LONDON, W.C.2. 


X-RAY DEPARTMENT OF METROPOLITAN -VICKERS 


ELECTRICA 











An AEI Company 


TGA V/X809 
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A completely NEW rail crane! 


the Booth 
Diesel-Hydraulic 














FEATURING..... 


e A hydraulic transmission system giving four speeds in 


° ° ° ° iad ° ° ° F I i i in li ik j 
either direction on travelling, hoisting and derricking motions. a i so a 


. : : The Booth Diesel-Hydraulic Crane is the 
* Compressed air controls are provided for quick response ' 
most up-to-date rail mounted crane in the world 

and easy operation. and the compact and efficient hydraulic 
transmission system is one of the most significant 


developments since the introduction of the 


Diesel driven locomotive crane. 
Demonstrations can be arranged and full 
details obtained on application to 


Joseph Booth & Bros., Rodley, Leeds 





CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 


Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 
Tel.: Pudsey 3168 (6 lines). Grams: * Cranes,”’ Rodley, Telex. Telex 55159 Tel. : Holytown 412 (6 lines). Grams :; ** Clyde,”’ Motherwell, Telex. Telex 77443 
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ae 
Duty Lathes 








A heavy duty 304” Centres Lathe to admit 25’ 0° between centres. 
Each saddle is independent and has quick traverse motion, also a 
push button station. All fast motion shafts in the headstock have 
roller bearings and the tailstock hzs a substantial running centre. 
It is arranged so that it can be passed by the front saddle. The 
heavy roller steady will be noted. 


SCOTTISH Machine Tool Corporation 
Limited 
17, Lynedoch Crescent, Glasgow, C.3. vovaiss 65869 


58, Victoria Street, London, S.W.1. 
256, Moseley Road, Birmingham, 12 
The Building Centre, Brunswick Terrace, Leeds, 2. 


VICTORIA 2106 
CALTHORPE 2541 
LEEDS 25250 























2S 


i i I CASTINGS IN GREY IRON 








> a Wise) 70 SPECIFICATION 
BAB 2387 wy ! 
fe 


FOR THE ENGIN ‘“ 
INDUSTRY FRING FEN 
(up To Two Tons) 4 
ii LIMITED 
STAINES, MIDDLESEX 


TELEPHONE STAINES 42864! 
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RE 
oo0o0o0o0o 0o0 00000 


rotary 
positive 
blowers 


00000000 


gas 
boosters 


00000000 


vacuum 
pumps 


o00 00000 


vapour 
compressors 


0000000 0 


Manufactured to standard 
or unusual demands by 


Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 
Sole licensees in Great eawia sat the Commonwealth 


Sutorbilt Corporation 


already operating in the 
following industries: 


CHEMICALS - FOOD 
. COTTON OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING 
CO, (Cupar) LTD, 


Hillside Foundry, Cupar, Fife 
Tel: Cupar 2091/2 
o0o0o0o0o oo 00 0000 





THE ENGINEER Sept. 4, 1959 


Powerful, 
Positive, 


TAYLOR | Si Sa _ REMEMBER 
Multiple Disc calles | FEROBESTOS... 
CLUTCHES fm ——— OS Rit 3 : 


Resiliency, sensitivity, ease of control = ; ; wy. 
and the ability to perform continuous ee 

heavy duty without frequent adjust- z af 

ment, make Taylor Multiple Disc 

Clutches a popular choice for machine Gictiomendans 

tool, plant, civiland heavy engineering. typica! application. The 

Such characteristics are ensured by :— ~~ ae Co., + gee — ; : 

Heat treatment and total enclosure of sitive and completely 4 ; 

all operating parts; positive locking; (rustworthy clusch unis a baie, 


single point adjustment and precision éusten goer, to ae 
manufacture on modern pliant. A ened py 
Taylor Clutch is a self-contained unit, ee pose 


roned abo lif 
easily assembled, quickly fitted and se may othe commaree encoionad oh 


produced to perform many years of mands because they constitute the very , 
strenuous work. Ingredienrs of strength and reliabil 


cholee was a Taylor Multiple Disc 


TAYLOR INDUSTRIAL CLUTCHES MAINTENANCE 
TROWS UPPER WORKS - CASTLETON - LANCS. PROBLEMS 


That’s just one of the reasons why Ferobestos, 
asbestos-reinforced plastic material, is demanded by 


Moulding y ools so many engineers in their specifications. Ferobestos 


is used for new applications every day ... we should 


b y % Dp e Cc i wea j 2 a t % be glad to discuss its value to your industry. 

LOOK AT THESE QUALITIES AND SEE WHY YOU SHOULD 

SPECIFY FEROBESTOS. 

great physical strength - high strength-to-weight 
ratio - low moisture absorption - good chemical 
resistance - high wear resistance - low coefficient of 
friction - excellent dimensional stability - high 
temperature resistance. 
SOME ENGINEERING APPLICATIONS: 
Bushes—Coupling discs—Bearings—Gears & Rollers 
—Piston Rings—Wearing Slippers—Mounting Pads 
—Compressor Blades—Thrust Washers. 
Ferobestos is available in a number of special grades 
including silicone impregnated for greater heat 
resistance and graphite impregnated to assist 
lubrication. Ferobestos can be supplied from stock 
in sheets, rods and tubes. Special mouldings, where 
quantity justifies the cost, can be made to order. We 
will be pleased to supply literature on request. 























INJECTION TOOL 
for producing threaded 


—— FEROBESTOS 
H. B. SALE LTD ~asbestos reinforced plastics 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM 


Telephone : CEN 5661/3 Grams: SALE, BIRMINGHAM = _ |s J. W. ROBERTS LTD. 
Chorley New Road, Horwich, Botton. Tel: Horwich 840 


Established 1862 dias Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS. 
A Member of the Turner & Newall Organisation 



































Sept. 4, 1959 THE ENGINEER 


BRODIE-KENT meters 
count every drop 








ACCURATE, VERSATILE, EFFICIENT Brodie-Kent meters 

measure a wide range of liquids with a high degree of accuracy. 

They handle any petroleum-based liquid (including tar and in. 
bitumen), as well as natural oils, at flow rates from one-sixth 

g.p.m. up to 600 g.p.m. They are tough and long-lasting, and 

have a negligible pressure drop. 

PRE-SETTING AND REMOTE CONTROL Every model in 

the Brodie-Kent range of meters can be fitted with a pre-setting 

device; similarly, all meters can be adapted for remote control. 

The Brodie-Kent range incorporates every modern development 

in liquid control. 

BRODIE-KENT ADVISORY SERVICE Whatever your prob- ' 
lems—and we’ve solved some pretty hard ones—the Brodie-Kent 

Advisory Service will study it, research it, and work out a sound 

and practical solution. If you have any difficulty in measuring 

petroleum-based products or natural oils, contact the Brodie-Kent 


TAR Advisory Service. 























From acan of 


PETROL 


to a tanker of 




















BRODIE-KENT METERS 
































every drop counts every drop counted 





Gicmey 


Desk No. 4 740 High Road, Tottenham, London N17 
GILBARCO LIMITED Telephone: TOTtenham 5371 (5 lines) 










HERE'S RELIABILITY FOR YOU Bim 


The reliability of Brightray materials is proved 
in exacting situations like these. The Bright- 
ray series includes resistance alloys for most 
industrial and domestic purposes, including 
electric fires, immersion heaters, boiling rings 
and other appliances. 






<4 DE-ICING AIRCRAFT 
The Rolls-Royce Dart engine 
intake in the Vickers Viscount is 
equipped with a Dunlop electro- 
thermal de-icing system incor- 
porating elements made from 
BRIGHTRAY S and FERRY 


BRIGHTRAY | sx0 55 coun] 


for a copy of 





NICKEL-CHROMIUM Electrical Resistance Alloys | * WIGGIN a MATERIALS’ 
Brightray C for intermittent heating up to 1150°C . . used in cookers, toasters, laundry Contains invaluable technical data. 

irons, fires, soldering irons . . . 

Brightray B for elements working up to 950°C . . . | NAME____ wen eee ne mene wenn nena = 
Brightray S for continuous heating up to 1150°C . . . mainly for electric furnace elements APPOINTMENT OR DEPARTMENT... 


Brightray F for electric furnace elements operating in special atmosphere up to 1000°C 
Brightray H for furnace elements in the range 1100° to 1250°C (produced in strip form only) 
Ferry for resistances on electrical control gear and instruments up to 300°C Pon Maar ee i ie awe 
Wilco-Wiggin Thermometals in many grades for thermostatic devices controlling tempera- 
tures ranging from—75 to 540°C 


NOT icianissstplnitssuliingseiicscitmeaninhasin clicesiaemenaiidateiaptionigianaiaate 





Produced in the form of Rod, Wire Strip and Tape EN 


*BRIGHTRAY, ‘FERRY’ AND ‘ WILCO-WIGGIN” THERMOMETALS ARE REGISTERED TRADB MARKS 


HENRY WIGGIN AND COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 
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BRASS, T, Y, 
4-WAY, and 
ELBOW PIECES 


























Smaii parts have a big purpose, 
particularly in the Engineering 
industry. Thus, itis right and pro- 
per that the demand should be 
for perfection in precision and 
uality. Equally fitting is it that 
Rechatham’s name, famous since 
1750, is everywhere accepted as 
sufficient guarantee of these in- 
dispensable attributes. Remember 
for BRASS T, Y, 4-WAY and 
ELBOW PIECES, BRASS TAPS of 
all kinds, BRASS GREASE CUPS, 
WINKLEY OILERS, etc., we can 
supply standard parts or manu- 
facture to your specification. 


oF ¢ 


ROTHERHAM & SONS LTD 
COVENTRY. _Tele.: 64154 
PRECISION MANUFACTURERS SINCE 1750 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. In Grade 
“A” and ‘‘B’’ accuracy. 


GRANITE SURFACE PLATES AND; 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by Sft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces. 
Sizes Bin. by Sin., 10in. by Sin. and 12in. by 8in. 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and ‘“‘B’’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘“‘I’’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S. 
Grade ‘‘A’’ and ‘‘B’’. Complete in wooden 
case. Sizes 4in. up to I6in. 


MAGNETIC CHUCKS. Made from high 
permeability stee/ castings and having excep- 
tional holding power. Sizes from I2in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising problems, 


LAPPING BLOCKS. Made from hard close- 
grained cast iron surfaced on top and bottom 
faces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


WINDLEY BROS - LTD 


CROWN WORKS 
CHELMSFORD - ENGLAND 


Telephone CHELMSFORD 2224 








RIVLINK | 


The SUPER BELT 





Made in RUBBER FABRIC 


Least Stretch —Longest Life 


MIITLOS GREASE Each Link a Complete Unit 
RETAINING SEALS 
Of all metal construction and =| Oniy 3mm Detachable and Adjustable 


resistant to grit, dust, radio to $ mm 
activity or high temperatures, overall 
Mercer Nilos grease and oil thick : 
seals are used by Burope’s lead- English and 
ing manufacturers for all types sheen 
of bearings. anette 





THOMAS MERCER LIMITED RIVLINK BELTS LTD. 


of St. Athen, Herod heh — - NORTH STREET - OPENSHAW 
gui MANCHESTER 11 Telephone: EASt 2308 


TELEPHONE ST. ALBANS $53'3 
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SPECIALISED 
FABRIGATION 


&” mild steel plate valve casing, weighing 4 tons; 
in two pieces, a cylinder and a cone; dia. 
9 7” tapering to 6’ 2” by 10’ 44” long. 


One of three stainless steel! road tanks, for 
transporting phosphoric acid ; each tank has three 
compartments and is jacketted with aluminium. 


These two examples are typical of the large range of fabricated constructions produced 
by Widnes Foundry & Engineering Co. Ltd., who offer a comprehensive 
service to industry, both in fabrication and foundry work. 


WIDNES ‘ounpry & ENGINEERING co. LTD. 


ESTABLISHED 1841 





APPROVED BY LLOYDS FOR CLASS Il WELDING FOR PRESSURE VESSELS 
LUGSDALE ROAD, WIDNES, LANCS. - PHONE: 2251/4 and 2889. - GRAMS: “FOUNDRY, WIDNES” 
w4é & 
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K The STANDARD RANGE of Nyloc Self-Locking Nuts has been extended 
in }” stages from 2}” to 4’. 


3 Simmonds are the first to produce British and Unified nuts up to 4’ 
nominal diameter as standard stocking items. 

x ALL sizes of Nyloc Self-Locking Nuts are obtainable direct from stock, 
either from Simmonds or your appointed local stockist. 
Our 16 mm Nyloc colour film is available for showing in your factory. 


SIMMONDS 
AEROCESSORIES TREFOREST, PONTYPRIDD, GLAMORGAN 
LIMITED 


> ) Branches: London, Birmingham, Manchester, Glasgow, 
A MEMBER OF THE FIRTH CLEVELAND GROUP re Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, 
Amsterdam, Milan, New York, Mannheim and Brussels. 








Sept. 4, 1959 THE ENGINEER 


? 


ees SCHIESS 


2 PARTICIPATING IN THE 

a ea 4 6th EUROPEAN MACHINE 

a : TOOL EXHIBITION IN 

PARIS FROM SEPTEMBER 
12 TO 21, 1959 























Our exhibits include : 


_ 


Semi-automatic High Production Turning i 
Machine, Model KDA 60, with punched tape 
control. 


Vertical Turret Lathe, Model KEF 80, fixed 
rail type, with new turret and table bearing 
design. 2 | 


—_ 





Vertical Turret Lathe, Model KE 100, with 
power turret, pendant controlled table 
speed pre-selection and new table bearing Ps 

design. a 


= 
= 





Vertical Turret Lathe, Model KEA 100, with 
‘ tape control and power turret. 


_ 


= 


Vertical Boring Mill, Model KZ 250, with 
tracer control, precision measuring device, 
automatic feed release, combined thread 
cutting and taper turning attachment and 
new type tool holder mounting. 


=" 


Portable Type Universal Milling and Boring 
Machine, Model FBX. 


— 


{ Precision Pinion Hobber, Model RFw 10 S, 
{ with power operated hob slide swivelling. 





ee | 


s 
. 
« 

ES 


Agents United Kingdom and Eire, BURTON, GRIFFITHS & CO. LTD. BIRMINGHAM 
SYKES MACHINE TOOL CO, LTD, THE HYTHE, STAINES, MIDDLESEX 


(For Gear Manutacturing Machines) 
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““CROFT-RING”’ FLEXIBLE AND RESILIENT COUPLING 
SEND FOR PUBLICATION 5916 K 





Wherever power 1S 


used Crofts Couplings 
play a vital role... 


Crofts (Engineers) Limited, Power Transmission Engineers, Bradford 3, Yorkshire 
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he new ‘Croft-Ring’ 
lexible and Resilient 
oupling brings you 
these advantages .. . 


@ Flexible—allows parallel misalignment and angular misalignment up to half a degree, absorbs 
end-float. 


@ Resilient—absorbs vibration and smooths out transmission shocks, safeguarding machinery from 
damage and excessive wear. 
The degree of resilience may be varied to requirements. 


Compact and space saving in relation to the power transmitted. 


Totally enclosed—oil tight and dust proof. All steel construction. 





The ‘ Croft-Ring ' Coupling is suitable for use with : Agitators, 
‘ : . Alternators, Blowers, Ball Mills, Bar Straighteners, Bar Reeling 
Quiet in operation. Machines, Calenders, Couch Rolls, Conveyors, Cement Mills, 
Compressors (Various), Cranes, Crushers, Drawbenches, 
Disintegrators, Forging Machines, Fans (Mine Ventilating), 
Haulages and Hoists, ligner Sets, Machine Tools, Marine 
Auxiliaries, Motor Generators, Pumps, Paper Mills, Pulp Mills, 
Pilger Mills, Puiverizers, Propellers, Planing Machines, Punching 
Machines, Rock Crushers, Rolling Mills, Rubber Machinery, 
Shearing Machines, Sawing Machines, Steam Turbines, Textile 
Machinery, Traction, Tube Mills, Winders, Wire Mills, Winch 


Requires a minimum of maintenance. and Capstans and Woodworking Machinery 


Runs in either direction of rotation. 














AVAILABLE IN 25 SIZES UP TO 80,000 H.P. AT 100 R.P.M. 


SEND FOR PUBLICATION 5916 K 








Branches at: Belfast, Birmingham, 
CROFTS (ENGINEERS) LIMITED |. ‘is! cowie 
Ipswich, Leeds, Liverpool, London, 


Manchester, Newcastle, Northampton, 


POWER TRANSMISSION ENGINEERS Nottingham, Sheffield, Stoke-on-Trent. 
~ - " ; ‘ Subsidiary Companies in Canada, 
Head Office: Thornbury, Bradford 3, Yorkshire. Phone: 65251 (20 lines) South Africa and U.S.A. 





Grams: ‘Crofters Bradford Telex’. Telex 51186 Representation throughout the World. 
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400 


more units 
with 
ONE 


[S PEEDICUT 









? 


TL 


Our customer produces Iron Pipe fittings. 
Normal tap life when machine tapping was only 
40/50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treatment 
which increased tap life on this operation to 
over 1500 components. 


LLALLLLALL ae 


Take advantage of the latest techniques in tool 
making—SPECIFY SPEEDICUT. 





SPEEDICUT WORKS . CARLISLE STREET EAST . SHEFFIELD 
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THE NEW ELLISON HIGH TENSION SWITCHGEAR 





Sarge aaaR SS 


11 kV 
250 MVA 
3°35 kV 
150 MVA 








COMPLIES WITH B.E.B.S.-S2 (1955) : aes Yo 


AND 1959 ADDENDUM ~~ f ¥ 
ASTA CERTIFIED TO B.S. 116: 1952 pt aoe((B) 


(Cert, Nos. 3990-1) 


WIDTH ONLY 24’ YET ALL PARTS EASILY ACCESSIBLE GE ORGE ELLISON 


LIMITED 








LONG LIFE CONTACTS « HAND OR POWER CLOSING 


AIR-INSULATED BUSBARS 
INDIVIDUALLY SEALED OFF BUSBAR CHAMBERS 


PERRY BARR BIRMINGHAM 228 


SS — 





view of the extended constructional shops 


NEWION GHAMBERS 


New production facilitie: 


st in Meehanite metal in the foundries Automatic welding of a large pressure vessel. 


ess relieving furnace in use. Hot metal mixer of 800-tons capacity under assembly. 


























ENGINEERS OF PROGRESS 


bring valuable new developments 


of all types and sizes in Meehanite metal. Chambers 


WELDED PRESSURE VESSELS to Class 1 Standards. 


ENGINEERING DIVISION 


as NEWTON CHAMBERS AND COMPANY LIMITED 
relieving. THORNCLIFFE - SHEFFIELD 


AUTOMATIC WELDING, x-ray examination and stress 


NEW HEAT EXCHANGE DEVELOPMENTS, including the INKA Radiant type Preheater tube bundles under construction. 


INKA Preheater, Struthers Wells direct-fired Heaters — , 
5 ae Sa tip, a? 
and indirect heating systems. eI oy ee Bie 

NEW TYPES OF HIGH PRESSURE GAS PURIFICATION and 

By-Product Plant, designed by Bischoff K.G., of 


Essen, to meet new gasmaking requirements, 
COMPLETE CENTRAL HEATING SCHEMES based on the 
Redfyre ‘‘Emma”’ coke-fired boiler—the most efficient 
coke-fired boiler in the world. 





A Redfyre ““ Emma”’ Boiler installation. 


Struthers Wells direct-fired heaters. 











Os oR wo wR 


ABAD 
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LET E GIVE YOU A LIFT! 


Make it easy on yourselves .. . Plant 
Maintenance we mean. When it comes to 
hefting plant about, resiting or rebedding 
machinery, or any one of the 101 jobs that 
crop up in any maintenance shop, 

then you need ME lifting equipment to 
take the strain. There's a wide range 

of cranes and gantries to choose 

from, with lifting capacities from 5— 40 cwt 
according to the model. Prices? 

No more than you would expect to 


pay for worthwhile equipment. 
35 cwt. Adjustable Jib 


High lift floorcrane 
eke WHY NOT WRITE FOR OUR CATALOGUE OF LIFTING GEAR? 


}Vlann Ecerton & 


MAKE VERY GOOD 
HAND-OPERATED CRANES 
GANTRIES AND PRESSES 





ME EQUIPMENT INCLUDES 


Cranes, Gantries, Cleansing tanks, 
Recovery equipment, Tyre remover, 


Cromer Road Works - Norwich Tel: 47272 Miscellaneous workshop equipment. 











Steel Castings 


Shipbuilding and general engineering castings 
up to a finished weight of 40 tons. 


Plates 


Shipbuilding and constructional steel— 
boiler plates. 


THE STEEL COMPANY OF SCOTLAND LT 


132 BLOCHAIRN ROAD, GLASGOW, N.1. 
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CORONA @ 


TAPPING 
ATTACHMENTS 





Designed to Will fit any standard ‘drilling 
withstand shock machine with morse taper drive 
loads, alternating 
stresses and Made in 3 sizes 

vibration Tapping capacity ty” to §” dia. 





Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


IT's THE GENUINE DOUGLAS, LAWSON | Tap breakage practically eliminated 
‘ ’ 
STANCHION PULLEY rergrom  FREDK. POLLARD & CO. LTD. ,,,.,.., 


DOUGLAS, LAWSON AND COMPANY LIMITED — CORONA WORKS, LEICESTER 67534 (3 nes) 
BIRSTALL: LEEDS-ENGLAND 
ENGLAND 


Telephone : Batley 598 & 599 Telegrams : ‘‘Pulleys'’ Birstall, Leeds 




















HAND AND FOOT OPERATED VALVES 


A Series of 3-way and 4-way Valves of 
robust construction in z; and = B.S.P. 
Sizes. * 

Designed for Manifold Mounting and easily 
convertable to Hand or Foot Operation. 
Available as Two Position Non-=Locking 
or Two and Three Position Locking Type 
Valves. Foot Valves with Single or Double 
Treadle. . : 
Suitable for Air Pressures up to 125 P.S.I. 


ae null ‘ ahi * SE Oe Cee ae Re OR ET eee eee 
THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON S.W14 WORKS: DARLASTON, South Staffs. & BELFAST 
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TeamWork speeds modernisation 


Taylor Woodrow's contribution to the great work of the modernisation of British Railways could only have been made by an 
organisation itself great.in resources of skill, experience and equipment. 

This company is proud to have been entrusted with several major contracts connected with Extension of Electrification for the British 
Transport Commission, British Railways—Southern Region. These include bridge works and track widening at Swale Halt, Sittingbourne, 
carriage cleaning building and sidings at Grove Park, inspection and repair workshops and sidings at Selhurst, together with signal boxes, 
relay stations and ancillary works elsewhere. 

Other important contracts for Southern Region completed and in progress include the construction of a briefing and maintenance depot, 
carriage inspection buildings, carriage washing plants, lengthening of platforms and ancillary buildings. Current work includes the 
construction of the 1,000 ft. long perishable-goods building, together with 4,000 yards of sidings at Hither Green. 

The company is also engaged on major railway projects overseas, including the £9 million—200 miles long railway in French Equatorial 


Africa being constructed by Taylor Woodrow in association with Utah Construction Company of San Francisco and Compagnie Industrielle 


de Travaux of Paris 


TAYLOR WOODROW P77 


| 
| 
BUILD EVERYWHERE | 


. 








BUILDING AND CIVIL ENGINEERING CONTRACTORS 
10 PARK STREET ° LONDON W.1 : GROSVENOR 8871 
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HAMMERED OR . TRADE \Stnedlis MARK - 
HYDRAULIC PRESSED PAN GRINDING MILLS 


ESS — AMT 


IN STEEL 














BLACK OR MACHINED REVOLVING OR STATIONARY PANS 
TO 24 TONS ||| ovae oe unoee oniven 
*- | Smedley Brothers. L'¢ 
THE INCE FORGE CO. LTD. Belper. Derbyshire. 
WIGAN PARKS FORGE LTD. Telephone: Belper 12 
































MORE Schieldrop Industrial Oil Burners are used by 


ip | 
For a g uick SAFE Grip , MORE and more leading engineers and 
aay} coeer dade one MORE 
an om Schieldrop S.P.0. Burners have 
Each size adjustable for height. Ba sali 


No loose parts to lose. 
Any quantity Ex stock. 
ROCKWELL H E LIGA L C LAM PS We GREAT RENT ADS MORE than any other make 

















BRITISH PATENT 
LONDON 
Wri h for leafl aoe Tel : Belgravia 3785 
rite or phone for leaflet giving MANCHESTER 
5:%) C any E LL | prices, sizes and full technical details Tel : Blackfriars 385! 
— 
| MACHINE TOOL CO. LTO } WELSH HARP, EOGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 « Kilmacolm 2 
aise aT SIRMINGHAM - TELEPHONE SPRINGFIELD 11545 - STOCKPORT~TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 swansea 
= rs Se ndustrial Burners 
BIRMINGHAM 
Tel: Erdington 2772 SCHIELDROP & CO. LTD., STOTFOLD - BEDS - Tel 414 (4 lines) ay; 








C Ith 15 /N IN ©) it Ih, _ ty RG Is Ibs /X it RY Ilustrated is one of the Type HSP 
machines with a capacity of 
180 c. f-h. at 5 lb pressure. 
Designed especially to meet the ever increasing demands of Industry for 
CLEAN OIL-FREE AIR **ALCOSA” type HSP and GSP Positive 
Pressure Blowers are available in a range of 6 sizes. (Type HSP up to 5 Ib pressure. 
Type GSP up to 10 Ib pressure.) Lightweight, vibrationless, silent and easily 
installed, “*ALCOSA” Oil-Free Blowers are subjected to exhaustive 
tests during manufacture to ensure long and efficient operation. 
Many special variations of standard models available. Let us know 










your requirements; we will gladly advise. 
The larger models can also be used as vacuum pumps. 


WILLIAM ALLDAY & CO. LTD. 





Head Office: “ALCOSA” WORKS, STOURPORT-ON-SEVERN, WORCS. 
Telephone: Stourport 2311-4 Telegrams: ‘YADALL’, Stourport. 
London Office: 158 Birchanger Road, South Norwood, S.E.25 Tel: Addiscombe 1162 & 1295 





“ « j 
ne A Ee . é 


Sos “ALCOSA” products include: Blowers, brazing 
A Kee} y:} equipment, gas and oil burners, fans, furnaces, portable SS eee 
es forges, soldering and tinsmith equipment, etc. FOR EFFICIENCY E.\"a°t7:9 I$ THE ANSWER 
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PRINT 


ROOMS 








The LEDA Reproduction Unit gives high 
quality dyeline (diazo) print output with 
simplicity of operation. Today, the LEDA 
is being used in hundreds of print rooms 
throughout the world, which is an indication 
of its superiority in this field of printing. 
If you have the need to increase your 
print production it would pay you to 
investigate the potentials of this modern 
combined plan printer and developer—the 


MASON manufactured LEDA Reproduction 


Unit. 


E. N. MASON & SONS LTD., Arclight Works, Colchester. Tel. 5191 


and at 


LONDON GLASGOW MANCHESTER BIRMINGHAM SHEFFIELD LIVERPOOL LEEDS BRISTOL 











FOR ee | 


Instrumentation ‘trrtwn | 


PLANT 

















ontrol panel for a PARSONS hydropen cooled generator 











The reor of a PARSONS turbine gauge board 


{ Iz ‘ 
~_e— + F : ’ ee a 
7\W Instrumentation work by PARSONS grows in quantity 








and importance as turbo-generator sizes i RK 
Pe Se 
steam pressures and temperatures increase. The contro ERS Pe a 
of power station generating plant is vital and the : hae 
instrumentation must be robust and reliable 
C. A. PARSONS & CO. LTD. : 
TURBO-GENERATORS TRANSFORMERS CONDENSING PLANT HEATON WORKS -. NEWCASTLE UPON TYNE 6 sot : 
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Shaker conveyor discharging scrap on to a similar conveyor Sand cores and risers from engine component castings fall on to a shaker 
( The photographs reproduced in this advertisement are pub- conveyor which carries them to a retary scrap breaker and sand separator 
lished by courtesy of the Ford Motor Company Limited. ) 


Stroke towards receiving ena 








2 a oe! 
K+ $+} > 
I Re l 


Stroke towards discharge eT 


SHAKER CONVEYING 


in a mechanised foundry 


The Distington-Goodman shaker conveyor is nota jigger conveyor. Its troughs 
move in only one plane on ball-bearing rollers and propel material by 
variations in their rates of acceleration and deceleration (these are shown in 
the time-velocity curve above: the shaded areas represent the movement of 
material independent from the movement of the troughs). 
Shaker conveyor showing type G20 drive, driven by a 20h.p 
flywheel motor ; this robust drive delivers high peaks of 


energy 


Distington-Goodman shaker conveyors have been used for many years for 
loading and conveying coal and rock. Their robust all-steel construction makes 
them ideal for handling hot materials in foundries and cement clinker and 
sinter. 


DISTINGTON ENGINEERING They are easily extended and contracted and can be made self-loading from 
stock heaps. Lines of troughing can be made to deviate through angles up to 
90°. Conveying capacity depends upon several factors but would normally 


WORKINGTON CUMBERLAND F ENGLAND exceed 60 t.p.h. on the level. 


COMPANY LIMITED 





Sept. 4, 1959 





THE ENGINEER 45 





~ 


/| 


hrs 


Min 





BD 
* gn 


J 
on. 

7 
= DAN 
/ se 

Tal! Z 


y 


Brymill 


A busy day ahead and no anxiety about steel, 


because the order went to Brymill. 


Whatever the size or specification, Brymill Steel 


is scientifically tested to ensure a reliable product. 


BRITISH ROLLING MILLS LTD. 
BRYMILL STEEL WORKS - TIPTON = STAFFS 
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NTH 


Magnetic Particle 


(; (} 1 3 | N (j Driving and driven members are coupled by 


magnetically activated particles, giving perfectly smooth 


This is a positive coupling working on a new principle. It is NOT take-up and accurate control of torque. Eight standard 
a magnetically operated clutch, and there are no plates to wear. units are made ranging from I 3 to 200 Ib ft. 
\\MI : H\ S. SMITH & SONS (ENGLAND) LIMITED 
INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON - Telephone: WITNEY 678 


AP a3 
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BRITISH ALUMINIUM 
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IN THE VANGUARD 





The Vickers Vanguard, the outstanding new turbo-prop airliner, 





introduced by Vickers-Armstrongs (Aircraft) Limited, incorporates materials 
produced by British Aluminium, who share the confidence 


of the manufacturers in the bright future of this magnificent aircraft. 





Stand 170 
S.B.A.C. Exhibition, Farnborough 








The BRITISH ALUMINIUM Co Ltd Q) 


ST JAMES’S ,.SQUARE LONDON SW 1 


APE3 


NORFOLK HOUSE 








Sole Britssh Agents: 
Rossandale Chain & Block 
Co. Led., 


Haslingden, Lancs., 
Rossendale {754 


SWF, 
17 Baierbrunner Strasse, Munich 25, 
Bavaria, Federal Republic of Germany. 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


100 LB. PER SQ. IN 1 TO 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN 
100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 


SINGLE STAGE. 


TWO STAGE. 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH : “REAVELL, IPSWICH OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 











WISEMAN GEARS 


Wiseman offer a range of gears so wide that it is possible to 
select the correct design for almost any application. In the world 
of gears Wiseman have long been renowned for high efficiency 
and reliability. Yet another difficult application successfully 


ALFRED WISEMAN & CO 


London Office: Carlisle House, 8 Southampton Row W.C.1. Telephone: HOLbeorn 7127 


Glover Street, Birmingham 9. Telephone: ViCtoria 2216-7 


ARE UBIQUITOUS 





encountered is illustrated here. A group of hardening vessel 
agitators are driven through Wiseman T.E. Vertical Type Worm 
Reduction Gear Units at the Stork Margarine Work, Purfleet. 
Consult Wiseman with your next gear problem. 


LTD 
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Hot Air Valves 


Hot Air Valves for turbo-jets are ex- 
posed to arduous conditions and Kanigen 
chemical nickel plate is extensively 
used to protect them from corrosion and 
erosion. Another important quality of 
the plate is its low coefficient of friction, 
and in its application to the valve illus- 
trated, the torque required to operate 
the carbon gate is considerably reduced. 


Ni-resist and aluminium components 
used in hot air valves supplied to Messrs. 
Rolls-Royce Limited are plated by the 


Kanigen Process. 

KANIGEN is a nickel-phosphorus plate 
deposited by chemical reduction; thick- 
ness can be controlled to fine limits and 
the coverage is complete and uniform. 


PROPERTIES : 
Composition 92°, Nickel 
8% Phosphorus 
Melting point 890°C 
Electrical 60 microohm cm. 
resistivity 
Hardness 500—1,000 V.P.N. 
according to heat 
treatment. 
Coverage Extremely uniform 


mere). 1-lel-j[e) = 


RESISTANT in 
PLATE . 


Kanigen can be applied to all ferrous 
metals, aluminium, copper and brass. 
The plating plant at Oldbury has now 
been extended, two extra plating tanks 
are in operation and enquiries for jobb- 
ing plating are welcomed. Full informa- 
tion is available on request. 


Albright &Wilson 


(MFG) LTO 


Kanigen Department 
1 KNIGHTSBRIDGE GRZEN - LONDON SWI 


Kanigen is a regd. trade mark of 
Albright & Wilson (Mfg) Ltd 


KANIGEN 


ALERIGHT & WILSON 


Visit the Kanigen stand No. 123 
8.B.A.C. Exhibition : Farnborough 
Sept. 6th-13th 
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SHOT BLAST PLANTS 


with 


SHOT THROWING WHEELS 


AIR NOZZLES 


Over 50 years experience embodied in 
design and manufacture 


BOOOBIOI OOOOH aaH aaa 


oo 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER § 


Telephone: TRAfford Park 1207 (4 lines). Telegrams - ‘* Georgic *’ Manchester 5S 


MISE ss 


e 
TLL LLL Le LS Pe LLL OTL LTA L LLL LLL LETRA OTL LTPP PROLLY PVR OTLTETOVRVOTETLTRTAY START LALA SL avis 
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—m~, * 

buyers looking _.ilMetaiaas Tonkeen Power gives the stamp of reliablitty. 
ensures high output at low cost, and because it has the back- 
ing of the Ford world-wide service and spares organisation. 


for better equipment There are Fordson Industrial Equipment Units in the 30-40 


b.h.p. and 40-50 b.h.p. classes, in more than 100 diffe ent 


look for assemblies. Fit Fordson and you get all the benefits of 


quality mass production from Ford’s famou; Dagenham 
factory, the biggest producer of mobile power units. Tit 


Fordson Power Fordson, the unit tailor-made to your requirements. 


Wise buyers insist on Fordson Power 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM + ESSEX 
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phragm pumps have p 






































WILKINSON RUBBER 
LINATEX LTD 
CAMBERLEY, SURREY 
Telephone: Camberley 159 


Fa 


ORGANISATION 
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‘“* Workshop reports 
have proved to me that 
it isa false economy 

to buy any but the very 
best Abrasive Cloth” 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 


OAKEY 


IN BELTS - DISCS - SHEETS & COILS 











JOHN OAKEY & SONS LTD., 
WELLINGTON MILLS - LONDON : S.E.1 
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ARO-BROOMWADE 


iden | 
PNEUMATIC TOOLS 


NO NOISE a 
NO POWER LOSS 4 \ are Mode mie, 
NO BLAST | | 


— these advantages are offered for the first time 
by the ARO-BROOMWADE Golden Silence 
range. The noise is destroyed by a specially 
developed exhaust system. An external 
porus-bronze diffuser, exclusive to 


ARO-BROOMWADE, breaks the force of the CaS Model 7429C 
’ push-pull tapper; 


slow speed, high 


exhaust air and diffuses it so gently that it 
torque. 


will not disturb a flame held only inches away. 


y- 


- 


CY ¢ 
e \ 
ZONE 
Fs 
“A 


F ; Model 7276C 
Only ARO-BROOMWADE TOOLS , reversible screw- 
have GOLDEN SILENCE 3 Be | , aa 


Write for publication No. 444 T.E. clutch. 








““BROOMWADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD. 7.0 GOK Me 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: “ Broom ’’, High Wycombe (Telex) 
667 SAS 











Sept. 4, 1959 THE ENGINEER 53 


I THERMOSTATIC 
VALVES 


&6G.C. 'LIMPET LANTERN or 


| CONTROLLING 
for OivE Koo i g htin 9g | STEAM SUPPLY 
| TO HOT WATER 
CALORIFIERS. 
Etc. 














The 
HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 


















Vid ES 


| 
| 





BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


na 
ne: 


a ag 


MILD STEEL 
FREE CUTTING 
'\\ CASE HARDENING 






























The lantern has been designed for side road lighting using HIGH TENSILE— 
two 60 watt Osram — Lamps or one 80 watt Osram to all carbon steel 
Mercury MB/U or MBF/U Lamp. specifications 
New features include :— 
* Die-cast light alloy body arranged for K Lantern enclosed by a diffusing opal 
wall mounting, thus dispensing with the ** Perspex’ bowl secured by a quick 
necessity for columns and the obstruction release toggle catch. : 
ight i tain situations. 
they might cause in certain situations * All surfaces smooth for ease of cleaning. is he Sia 
* Lamp operating gear, where necessary, Rly. Executive, A.I.D. Ete. y 


housed within the body. 
GOVAN SHAFTING 


& ENGINEERING CO, 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


ALE TASTINGS 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY . LEAMORE - WALSALL 
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“ As sound as a Gloucester Malleable casting” is no mere phrase. 

{t is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays. 

Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation 18% Elongation s% 
Yield Point 12 tons Yield Point .. 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi 














\ 
...as sound as a Gloucester casting! 


Vehicle Steering Box 


in Malleable Iron. Weight 63 108. nnn, 
A OLOLECLSTLA ‘. 


THE HOME OF = hai 


+ GOOD Castincs-“/ 


Differential Cage in 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 - Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 





Oil Seals 
for every purpose 


American as well as British 
automobile and truck 
REPLACEMENT OIL SEALS, 
whatever year, whatever the make, 
can now be offered for 


IMMEDIATE DELIVERY 


BUAIONNUOD 


ENGINEERING COMPANY LIMITED 


Burtonwood, Warrington, Lancashire. 
Telephone: Newton-le-Willows 3311 (10 lines) 


London Office and Works: 
North East Industrial Road, Welwyn Garden City. 
Telephone: Welwyn Garden 5571 








THE 


THE STEEL COMPANY OF WALES LTD 


adopts 


THE BENNES-MARREL 


Mobile Multi-bucket System 


Using the Bennes-Marrel Multi-bucket System, The Steel Company 
of Wales Limited are convinced that a considerable saving in the 
handling of a wide variety of materials can be achieved. As a result, 
they have ordered SIX COMPLETE UNITS on Foden FG.6/20 
Chassis for on-site operation. 


CONSIDER YOUR OWN HANDLING PROBLEMS IN 

THE LIGHT OF THIS IMPORTANT DEVELOPMENT 

HYDRAULICALLY CONTROLLED 
SOLELY BY THE DRIVER from nis 
cab the unit loads and unloads itself with 
detachable containers, one of which is 
transported whilst the other is being 
loaded. This, of course, effects astonishing 


One-man operated . . . an astonishing 


time and labour saver . . . the Bennes- 
Marrel Multi-bucket System brings to 
the field of bulk materials handling a new 


standard of efficiency. 





savings in waiting time and labour costs. 






Showing load being raised % retraction of 
hydraulically operated lifting arm rams. 


Rear iii hydraulic stabilizer jacks 
down. Load to be raised to Unit Deck 








Positive action hydraulically controlled rams 
provide easy dumping. 


Hydraulically operated rams fully retracted 
Load located on Unit Deck. Jacks retracted 


We shall be happy to send you our fully descriptive brochure, or to examine 
your handling problems and make our recommendations. 


AERO MAINTENANCE EQUIPMENT LIMITED 


47 Victoria Street, London, S.W.1. Abbey 6238. Cabies: ‘Ambie London’ 


A MEMBER OF THE ARUSHA GROUP OF COMPANIES 
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| MAN & BOY I’VE WAITED 38 YEARS 





BUT THERE’S NEVER BEEN A DRIP 
THROUGH A 






















WORM 
DRIVE 
HOSE 


L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 


COMPANION ACCESSORY TO 
THE WORLD’S FINEST CLIP 
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\._BIESEL ELEETING TEAM 


\ CRANES 


49 
nol 


.% 2490 GRAFTON, BEDFORD 





\ GRAFTON CRANES LTD. 
| A\\\ BEDFORD, ENGLAND. 
m \\\\ Established 1880 

\\ 3 \\ Telephone : T 









POWER UNITS AVAILABLE FOR CONVERTING — 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE , if 
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a ‘WORK BENCHES 
SKERNE WORKS | SS 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


THE 















| These benches can be 
| supplied with sheet 
| steel top. Overall size 
| of bench 6’ 0” aE by 
| 2’ 6” wide by 33” high. 





i 
| 
| 


BENCH TRESTLES 
PRESSINGS " ages 


PRESSED SECTIONS =o 33"2 

COLDFORMEDSECTIONS *-=:"" * 
FABRICATIONS 

MACHINED PARTS | 


IN ALL METALS 


STOCK SIZE 283” wide 


| 
4 















If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 

% WORKSHOP PANS & PAN RACKS 
%* TOOL AND WORK STANDS 

% STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 





IF IT’S IN STEEL 
WE MAKE IT! 


your 


Manufacturing Co ad 


39-51, Hanger Lane, Ealing, W.5 
"Phone—Perivele 4760 


All enquiries promptly dealt with 





Send us requirement 














CUSTOM-BUILT CONTROL PANEL 
FOR KINGS COLLEGE UNIVERSITY OF DURHAM 





A typical custom-built control panel designed to 
the specification of R. W. Gregory & Partners, 
Consulting Engineers of Newcastle-on-Tyne, for 
the new Physics Teaching Block of Kings College, 
University of Durham. 


This is one of a number at present being made up 
in our Panels Department, which is fully equipped 
to manufacture custom-built switchboards, control 
units and motor control cubicles, etc. 


The cabinet is of dust proof 
construction. The covers, which 
are flush pattern, are mounted 
on concealed hinges and are 
fitted with gaskets of resilient 
foam rubber. 





MIDLAND ELECTRIC MANUFACTURING CO. LTD. 

















The unit illustrated incorporates the new “EXEL” 
distribution board interiors which are suitable for 
either rewirable or H.R.C. fusing, and in the case 
of H.R.C, types, the fuse carriers will accommodate 
H.R.C. cartridge fuses to B.S. 88, 1952, Clause J. 
dimensions. 

The main fused isolator is of the well known 
“Glasgow-Rex” range modified for flush mounting 
and rated at 60 amps, 500 volts, T.P. & N. pattern. 





Fusing of the distribution section is 30 amp 
throughout. 











REDDINGS LANE, TYSELEY, BIRMINGHAM, II 
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FACTUR, 


Complete cane factories 
and refineries 


Complete briquette factories 
for lignite and peat 


Equipment for large open cuts 
in brown coal mining 


High capacity boiler plants 


Combined steam boiler 
and engines units 


Filtration plants 


Drying and calcining plants 


MASCHINENFABRIK BUCKAU R.WOLF 
AKTIENGESELLSCHAFT GREVENBROICH-NEUSS 


WESTERN ee a a. ee 
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a CASTINGS 


a FOR ALL INDUSTRIES 


Made with the experience and skill gained | 
by generations of craftsmen at the famous 


DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 33151 


cK For...FERROUS AND 


| 
| 
i 
| 











q, ACCU RACY |S VITAL 


5 OO ck alle 
a 


ACRATORK torque spanners and setting 
rigs are approved for torque applications 
in the assembly and maintenance of 


Britain’s guided missiles. 


JAGCRATORI KK 


PRECISION TORQUE SPANNERS 

















. SPANNERS. Sixteen standard models provide for all loads 
- from 4 0z./inches to 850 Ibs/feet. 
' TEST RIGS. For checking and setting all types of torque 
spanners and wrenches. Five models cover all loads up to 
1,000 Ibs/feet. 


World Distributors: 


CORY BROTHERS & CO. LTD. 


- Corys’ Buildings, Cardiff. Telephone: CARDIFF 3114] 
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brew up 


anything 







in copper 


or in any other metal 





















Just tell us what you want. Fabricated pipework, 
pipelines, plate and sheet products, extruded sections, tube 
manipulation, coil production—any job in copper 
in fact, or any other metal, come to think of it. A century 
of experience. Up-to-date equipment. Argonarc. 
First-class craftsmanship. A.I.D. and A.R.B. approved. 
Good work—which always costs money. But it’s 
your money, and we watch it. Right down to the last copper. 





SE  - ae 
LEE & WILKES LIMITED 


Smiths in any metal 

PRIORY COPPER WORKS, 

BREWERY STREET, BIRMINGHAM, 6 
Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, "Phone, Birmingham 


SPINNING, TOO! In any metal up to 7 ft. diameter 
blanks. Accuracy to + .005. 








Sept. 4, 1959 THE ENGINEER 59 





Are 
these 
hands 
helping 
you? 











+ Microscopic 
examination 
test panel 









These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 


PINGHIN JOHNSON & COMPANY 


HEAD OFFICE: 4 CARLTON GARDENS * LONDON SWI * TEL: TRAFALGAR 5600 
Principal P.J. Service Branches and Stock Depots : 

BELFAST’ BIRMINGHAM * BOOTLE * BRIGHTON * BRISTOL’ GLASGOW’ LEEDS 
MANCHESTER . NEWCASTLE-ON-TYNE * SOUTHAMPTON 














10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 









3 Motor, electrically 

operaced Fixed Wharf 

Crane Durty: 15 tons 
at 22 ft. radius. 









































T aphic Address : 
“ Lifting, Leicester "’ 
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Car Lift to Roof Car Park 


One answer to the car-parking problem is to use roof space. It 


Architect 


has been applied by Windmill & Lewis Limited to their garage 


premises in Merchants Road, Bristol. 


Access to the roof and to the intervening floors is by an electric 


lift designed and installed by J. & E. Hall Ltd. 


Specification 

Load , 3 tons 

Speed 50 f.p.m 

Travel Ground to roof level (3 levels) 

Control Automatic Push Button from car 
and landings 

Dimensions (Internal) Width — 8’ 6", Depth — 18°6 
Height — 10’0 

Landing Doors einiatbine Continuous-hinged-shutter type 


Lift. ESCALATOR AND REFRIGERATION 





is or 


J. & E. HALL timitep —hrecaet 


DARTFORD KENT 7:/: DARTFORD 3456 


London Office: 10 St. Swithin’s Lane, E.C.4. Tel: MANSION HOUSE 9811 


ENGINEERS 


AP% 
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THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


SOLE MANUFACTURERS OF - D ELTA’’ B RAN D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. ** Delta ’’ White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, ete. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


T t s 
EX R U D E D M E A LS a BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, etc. 


(\BOILERS 











FOR ALL INDUSTRIAL PURPOSES 


including installations for 
GASWORKS - HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 


Telegrams: Farrar, Newark 1143 


hie eee 
| ~f Steam WITH penne 








Holes made by Clarkson Drills 
are the type that bring an 
appreciative nod from the most 
fastidious inspector. For there's 
no doubt about it, Clarkson 
Drills are already achieving the 
high reputation set by Clarkson 
Chucks and Cutters. No 
ordinary drills these. They have 


the extra inbuilt quality that 





makes better, cleaner, more 


RICHMOND WELDING CO. 


accurate holes at greater speed. 
Fabrications Large and Small, 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 
Tel. BRADFORD 25405 
qumeeeeemes Established 1929 suum 


They are better drills, made to 


give longer life between regrinds. 


Buy Clarkson with confidence 


Bev utson winconnenss | MM) YY 
wueadnguatese: to Clarkson Drills 


branches to ensure’ instant 











delivery. 
¢ 
Z J 
arkson Drills a 
: DEVELOPMENT WORK 
through and through — they’re Clarkson PROTOTYPES 
sities CLARKSON (ENGINEERS) LTD., NUNEATON. Tel.: 2261 
BELFAST Tel.: 20025 LEEDS Please send for literature giving details of Clarkson Drills and price Design, Manufacture and Test 
Td de Taverne Name Special Purpose Machine 
8241. BIRMINGHAM , ViCheria Aine Precision Engineering from Smail 
GLASGOW SOUth 1942. MAN. ; Scientific Instruments to Machines 
CHESTER ARDwick 4804 ‘ and Apparatus of Several Tons 


Over 30 Yeors’ Experience 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, WN.) 
Tel: CAN 4244/5/6 
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The N.C.B. had a problem. . . how to clean this 1ooft. benzole 
scrubber at a Carbonisation Plant in a hurry. General 
Descaling were called in and they immediately advised 
cleaning by chemical means. Experienced men and the 
power pumps and other equipment were soon on site and 
the job under way - and completed in only one tenth of 


Photos by kind permission 
of the N.C.B 


the time taken by previous methods. 


General Descaling offer the service of the 
materials and equipment for the chemical 
descaling of every type of enclosed space- 
BOILERS, PIPE SYSTEMS, CONDEN- 
SERS, ECONOMISERS, TOWERS, 
HEAT EXCHANGERS, COOLERS, etc., ° 
etc. No other concern can offer equip- 
ment equal in size or power for chemical 
descaling, no other concern can offer des- 
caling fluids so effective and so safe to 
materials of construction. Speed, care, 
experience and efficiency are the essence 
of this Section of the General Descaling 
service and equipment. ‘ 






Let us assess your problem without obligation NOW. Send 
brief details with, tf possible a sample of the scale or soil 
concerned to:- 


GENERAL DESCALING 
Co. LTD. 


Retford Road, Worksop, Notts. 
Tel: Worksop 3211/3. 
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best 
cranes 








& 
a x wd q 
WEE FER OM he th 











* 
Type NS55—6 tons capacity in 
5 Photogrcph by courtesy of 

The NEAL range and maximum capacities 
Type NL250 (Truck-mounted) ...... ... 25 tons 


The West Indies Sugar Co. Ltd. 
Type NS150 ... ... . wage eS e 
Type NS70 ee ee Sten in Ustr 
2), ee ee 


GD 5 sta hia nF eee ea 4 tons 
TNS iw. say as eae 15 cwts. 
HyMax (All Hydraulic) ... ...  «. ... 4 tons 


R. H. NEAL & COMPANY LIMITED. 


HEAD OFFICE - PLANT HOUSE - EALING - WS - WORKS - GRANTHAM - LINCOLNSHIRE 
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come quickest! 
last longest!! 
cost least to use!!! 
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. THROUGHOUT 
There’s a INDUSTRY 


RENOLD a 


chain to 


meet all 
your 


conveying 






Aluminiun 
Bread 

C ‘lock § 
Dredgers 
Envelopes 
Fish 

Grain 
Hosier 
Ice Cream 
Jute 
Kitchenware 
Lubricants 
Machine Tools 
Newspaper 


Ovens 

4 Pistons 

re uirements Quartz 

Roads 

Sinks 

Toffees 

/nloading E nent 

Whatever the product fit ha Unloading Equipine n 

Vegetables 

to be pushed. lifted j Whisk} 

© be | ‘ NX ylonite and other Plastics 

Yeast 

lowered, turned. rolled. fed Zinc 
positioned, stored, delivered 


‘ ' 4 . } 
moved in any Way Wha 


RENOLD CHAINS pi le the 
answer. Write for Catal lie Rel 
120 17 giving deta ls of Our range 
of stock and specialised cha 


for mechanical handling, 


From O00 /h lo 300.000 /A, 


hy j } 
PEK II 


bia 


RENOLD CHAINS LIMITED © MANCHESTER 
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R§M ADAPTER SLEEVE BEARINGS 


one of the basic types from a range 
of ball and roller bearings designed 
to meet every speed, load and 





application. 


Ball or roller types available to suit the 





& saa 
application. 
Ri{M @ Can be locked in position anywhere on the shaft. 
ADAPTER e Self alignment takes care of any slight assembly 
SLEEVE or machining errors. 
BEARINGS 
BRING @ Available with protective side plates. 
YOU THESE Side plates provide built-in grease retention 
BENEFITS © seals. 
e Fitted in R§M Plummer Blocks for easy 
installation. 


Have you a copy of our Publication 37? Full technical details 
of Adapter Sleeve Bearings will be found on page 98. 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT «© TELEPHONE 456 «+ TELEX 37-626 
BRANCHES «. OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 

thousands in service. 











BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 












BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 

Many in hand, hundreds in 
service. 










BROTHERHOOD 


COOLING TOWERS 


Nearly 50 years’ experience. 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 
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Lamson pioneers 


the conquest 





with 


Carrier Airtubes 


Conveyors 
Pallet Loaders 














Years of experience, quality of engineering and an 

ingenious approach to problems of goods and 

document handling have taught us a lot about the 
conquest of *nner space, the space through which 
your materials move. 

This is what we mean— 

Baggage and Document handling at Gatwick 
Airport... 

Document handling at London Airport... 
\ Mail handling at the future Shell Headquarters, 
South Bank... $ 

Handling Radio and Television sets at 
Philips Electrical... 

Pneumatic Conveying of ‘Teicothene’ at 

Submarine Cables... 

..Just a few of the many recent con- 

tracts undertaken by Lamson. 

Fully integrated package conveyor 

systems for every kind of materiais 

handling. 

Automatic Pallet Loaders handling a 
variety of products at an overali 
output of 2,400 an hour. 

Lamson Carrier Airtubes speeding 
documents (up to 7ib files) at 
30 m.p.h. between departments. 
We engineer, build, install and 
guarantee our systems. No split 
responsibility. 


LBABMSOM Engineering Co. Ltd., 
HYTHE ROAD, LONDON, N.W.10. 
Telephone: LAODbroke 2424 


A member of the Lamson Industries Group 


Manufacturers of: Carrier Airtubes, Conveyors, Pallet Loaders, 
Ventilation, Oust and Fume Extraction Plants, Portable and Central 
Vacuum Cleaning Piants, Postal Letter Chutes. 








OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 





Prompt 
Deliveries 







Highest 
Quality 


Send for sfustrated Cotelogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, |! 
Telephone: Central 8196 
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BRAITHWAITE PONTOONS 








The first flight of less than one 
hour in the Daily Mail London to 
Paris Air Race was made from 
this Braithwaite Pressed Steel 
Pontoon moored in the Thames. 
Braithwaite pontoons can be con- 
structed to any required size and 
are ideal for harbour construction 
and similar marine works. 


The power driven pontoonillustrated was 
upplied to the new atomic power station 
at Hinkley Point, under construction 
for the Central Electricity Generating 
Board by The English Electric, Babcock 
& Wilcox and Tavlor Woodrow Atomic 
Power Construction Co., Lid. 


BRAITHWAITE & CO. ENGINEERS LIMITED 


BRIDGE AND CONSTRUCTIONAL ENGINEERS 


LONDON OFFICE: DORLAND HOUSE REGENT STREET LONDON SWI . TELEPHONE: WHITEHALL 3993 


Telex: 23317 Telegrams: Bromkirk Phone London 

















PATTERN MAKERS’ FILLETS 


“PLASTIFIL” PATENT WAX FILLET §& 
“POLYFIL” PATENT PLASTIC FILLET 
LEATHER FILLET ci 


WOOD FILLET 


From J. W. & C. J. PHILLIPS LTD 


stock . POMEROY STREET, NEW CROSS 
LONDON, S.E.14 
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At this plant near Kimberley, to produce 


one Ib. of diamonds about |1,000 tons of 
blue clay have to be worked. Every day, 
with faultless regularity, thousands of tons 
of tailings must be carried away. They 
travel with certainty on M&C conveyors, 
which are kept efficient by the idlers. 
These idlers, used for belt conveyors the 
world over, spin at a touch. They go on 
keeping out dust, mud, and rain, because 


they are sealed for long life. 


A unit of M&C stringer 
structure type 2. 


Bridgeton Glasgow S.E. 
Olive Grove Road Sheffield 2. 
36 Victoria Street London S.W.|. 


<—One of many M&C conveyors taking the diamond 
tailings from a central plant to a thrower. 


Rives 
Se RN = 
Cc Ge 








THE 






Tube Warehouse at 
West Horndon, Essex 






STEEL TUBES, Gas List Sizes up to 6” n/b. 
STEEL TUBES, Non-Standard up to 20” o/d. 
HOT FINISHED SEAMLESS STEEL TUBES. 
COLD DRAWN SEAMLESS STEEL TUBES, 
WROUGHT STEEL FITTINGS. 
MALLEABLE IRON FITTINGS. 

STEEL BUTT-WELDING FITTINGS, 

M.S. FLANGES, Screwed, Slip-on, ete, 
BRONZE and CAST IRON VALVES, 
POLYTHENE TUBES, 


PIPE FABRICATION 


BROWN & TAWSE TUBES Ltd 


LARGE 
STOCKS 


OUNDEE @.Lasaow 
Kandahar House, 69-75 Houldsworth Street, 
71 Meadowsidc, Dundee, LONDON Glasgow C.3, 
St. Leonards Street, 
MANCHESTER Bromley-by-Bow, London E.3. BIRMINGHAM 
Ambrose Street, West Gorton, fleas Stirling Road, Shirley, 
Manchester 12. Birmingham. 
Smee's 119/58 
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The. most e Mi cient couplings obtainatle 





Keitlient 


BIBB COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 





unexcelled reputation for efficiency and reliability and_ numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 


| The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 
Standard Couplings up to 7'<" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Stop that water 
waste! 





with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 








880B 
4” and 3” 
Bibcock. 







884B 
4” Stopcock. 





; 876B 
ie with the NEW ‘3D’ style button top) 
4” Pillarcock. 3” nose and tail 


* Non-concussive self-closing 
action 
* Light pressure only required 
to operate 
= °* Strong black non-heating 
button top (with ‘3D’ style 
red and blue inserts for 
“Hot” and “Cold”’) making 
it difficult to tie down or 
wedge open the valve 
* Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 
water pressure 
* As easy to re-washer as an 
ordinary tap 
* Chromium finish on a heavy 
nickel base 


i. — — . : oe 


Approved by all large Water Authorities. 


mE 


884W 

4” Shower 

control Stopcock 

also 884C for 
ceiling fixing. 








| Geglers 


Limited 


The name isl h 





BELMONT WORKS - DONCASTER 
London Offce ond Warehouse: PRESTEX HOUSE - MARSHALSEA ROAD - 
and ot 28 THORP STREET, BIRMINGHAM, 5 


S.€.1 


7 


cm wF 6! 
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Have it 
your 
way! 


The immense variety of contact arrange- 
ments and switching sequences possible on 
Austinlite rotaries is well-known. Some of 
the other variables are not. Handles, for 
instance: look at these. The large switch 
has a standard handle. The others are: 


!* Pistol Grip 

2 Machine Tool 

3 Castell key 
(removable) for safety 
and interlock. 

4* Precision Lock and 
Key (P.E.L.) 

5* Metal with Yale-key 
lock (W.B.) 

6 Padlocked switch 


Choice is a 
matter of 
preference or 
matching 


To prevent 
tampering 





*Metal handles may be plastic covered in 

different colours for identification or to 
match a panel. 

All these were at one time specials, fitted 

for a particular customer. They are now 

standard variants—a few amongst many, 

and we are always prepared to make more 

to suit a particular job. So it is with most 

of the details of these switches which 

are built up from standard 

parts to do your job 

your way. 
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—7tustinlite ROTARY SWITCHES 


CUSTOM-BUILT by STONE-CHANCE LIMITED 


Makers of Sumo Pumps and Stone-Chance Lighthouses) 


AUSTINLITE LIMITED ‘ CRAWLEY ° SUSSEX * London Office - 28 ST. JAMES’S SQ., S.W.1 








CONSETT 


REFRACTORIES 








Ring Consett 341 


Whether it be a single shape, 
or a matter of thousands of tons 
you will find CONSETT’S 
Refractories experts keen—and able— 


to give you every assistance. 


CONSETT 
IRON CO. LTD. 


CONSETT - CO. DURHAM 


Telephone: Consett 341 (12 lines) 
Telegrams: Steel Phone Consett. 





mca, 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 

Factories, Sheds, Mill Buildings, | 

Foundries, Bungalows, Etc. 
SPECIALITIES 


}, Ole eee Pumping Stations, 
| ‘ower Stations. | 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
| MURRAY LTD. 


| POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.¢. | 

| 

j 






































purposes 


CENTRIFUC 

GEAR 

TURBINE 
®MINI-GEAR 

HAND ® ARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


230 1 $0 MOTORISEL 


write for catalogue 
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You can nearly always find a screw in the vast 
Unbrako range calculated to do just what 
you want better than any other screw. 


But modern developments sometimes call for 
special screws not even standard to Unbrako 


When that happens our highly traincd team of 


fastener-minded experts really get enthusiastic, 
responding to the challenge. They like to 
co-operate with you at the blueprint stage for 
preference, helping to design the perfect screw 
for the job, or they will simply make the screw 
to your specification, just about as well as a 
screw can be made . 


THE PEG 


So, standard or special, you can always safely 
specify Unbrako, the people who offer the most 
comprehensive specialised screw service in the 
world 

To be on the safe side, better get in touch with 
Unbrako over any fastener question. Rermember 
what they say Unbrako screws cost less than 
trouble 

There are two Unbrako lists you should have in 
your library, and a postcard or telephone call 
will bring them by return. They form a detailed 
and comprehensive guide to the whole Unbrako 
range, standard and non-standard, and no pro- 
gressive firm should be without them, 


Unbrako screws cost less than trouble 





INBRAKO 


UNBRAKO SOCKET SCREW COMPANY LIMITED © COVENTRY < Tel: 8947! 





AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE - KENT 
PHONE MAIDSTONE 4728 













THEY SET THE COURSE FOR RELIABILITY 
For Turbine Thrusts, Pedestal Bearings, 
Hycro-Electric instailatcrons, Motors 
Generators, Paper Making and Extruding 
Machines, Pumps, Fans, Etc., Ecc 


MICHELL BEARINGS Lro 
SOUTH BENWELL 
NEWCASTLE upon TYNE, 5 
Telegrams - MICHBEARO Telephone: 3427 | 


| 
SELES ET SORELLE ETI, 














THE GUIDING LIGHT ON A GLOOMY NIGHT. 


There’s safety in numbers but 
One Wells Lamp can work 
wonders in fog. 


No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 









A. ol 
MOUNT STREET, HYDE. 


Telephone: HYDE 2953. 


No. 18a TRENCH LAMP. 5 pints CAPACITY 


Also makers of Wells Waste Oil Filters, 

Oil Storage Cabinets, Barrel Pours, 

Lathe Drip Cans, Portable Industrial 

Oil Heaters, Lime Spraying Machines 
and Spray Guns. 


WELLS & CO. LTD., 


Telegrams : UNBREAKABLE, HYDE 
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ASSEMBLING ELECTRIC TRACTION MOTOR SHAFTS 


Consolidation of core laminations and assembling 
locking rings; Forcing Shaft into core; Assembly 
of Rotor Unit. All operations 
requiring a Hydraulic Press. 


FOR THIS TANGYE PRESS 


The various operations noted 
above are performed on this one 
press in many of the leading 
British Electrical Companies’ 
Works. This 100 ton Tangye 
Hydraulic Core Press has adjust- 
able daylight up to 7 ft. and two 
93 ins. dia. rams with 15ins. stroke. 
It is acclaimed an ideal 

machine tool for 

the job. 


DIVISION 


TANGYES LTD > SMETHWICK: BIRMINGHAM: ENGLAND 
TELEPHONE SME I18! anes orricesar LONDON MANCHESTER & GLASGOW 











NICKEL 
ALLOY 
OTEELS 


ensure 


reliability in 


lathes 
gear 


shapers 
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Automatic factory production methods place a premium on reliability. To 
ensure their products do not suffer through material failures, Messrs. Drummond 
Bros. Ltd., Guildford, specify nickel alloy steels in their ‘Maxicut’ industrial 
lathes and gear shapers and high production multi-tool machines. 

Among the various nickel alloy steels used in Drummond tools is the 4; per 
cent nickel-chromium case-hardening steel, EN 39, which is used for worms 
and has adequate toughness and wear resistance for this exacting service. 


TYPICAL CORE MECHANICAL PROPERTIES OF 


ENSQS 








MAXIMUM ELONGATION 1Z0D 
size WEAT TREATMENT STRESS t.s.i. per cent ft. Ib. 
1¢” dia. Oil quenched 830 C. 88-2 13 38 
tempered 160 C. 
2” dia. Oil quenched 830 C. 82:1 17-5 61 


Oil quenched 760 C. 
tempered 180 C. 


4” dia. Oil quenched 830 C. 77:7 16:5 62 


Oil quenched 760 C. 
tempered 180 C. 




















and 





The benefits to be gained from the more highly alloyed case-hardening nickel steels, such as 
EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, minimisation of processing 
distortion, and general reliability. 


Send for ‘The Mechanical Properties of Nickel Alloy Steels’ 





MOND NICKEL 








Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features: small tank area . shallow tank construction 

low-cost installation . automatic operation . reduced retention time. All of them make 

the cost of Accelator good water something you should know more about: 

as indeed you can by writing for details. 


a lat lS 











THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2. 
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BRITISH RAILWAYS A.C, ELECTRIFICATION 


Evidence of impending work on converting the Shen- 
field-Southend section of the Eastern Region, British 
Railways, from 1500V d.c. to high-voltage, single-phase 
a.c. at 50 c/s was the subject of critical comment in an 
evening newspaper last week. Since a correspondent in 
our present issue also expresses concern at the decision 
to convert so soon after the line was electrified, it is worth 
while to recall that this is not the sudden change of plan 
which seems to have been assumed. While there con- 
tinues to be controversy over some of the arguments in 
favour of industrial-frequency a.c. traction set forth in 
the B.T.C. report, “ The System of Electrification for 
British Railways,” of 1956, it must be agreed that this 
document made it clear that conversion of existing d.c. 
services from Liverpool Street to Southend and Chelms- 
ford would be undertaken in order that the new electrifica- 
tion system might be used throughout the main line to 
Ipswich and its principal branches. In fact, this report 
was published some ten months before the Southend 
electrification was opened and the new rolling stock for 
that line went into service already under sentence. The 
rapid development in a.c. traction which took place in 
France and elsewhere between 1951, when the earlier 
B.T.C. report, * Electrification of Railways,” declared in 
favour of 1500V d.c. for future electrification, and 1956 
has been recorded in our pages, and it was as “an 
investment for the future’ that we welcomed the Com- 
mission’s revised decision in our March 16, 1956, issue. 

The fear that all the existing fixed installations on the 
routes to be converted will be scrapped and replaced is 
exaggerated, for we understand that the majority of the 
existing overhead structures will be retained, and that to a 
considerable extent the present catenaries will remain 
in use, at least on the lower voltage (6-25kV) section 
extending through the London suburban area. This 
type of overhead work is also in position from 
Stratford to Fenchurch Street, although not regularly 
used, and has at intervals been energised already at 
6-25kV for trial purposes. The conversion of the trains 
is also being planned so as to avoid wholesale discarding 
of equipment by keeping intact the present d.c. control 
gear and traction motors in the motor coaches and feeding 
them through a transformer and germanium rectifiers on 
an adjacent vehicle. Modifications on a more general 
scale will be required in track-circuiting and immunisation 
of signalling equipment from 50 c/s traction currents, 
and in telecommunications, but these necessities were 
accepted when the choice of a.c. traction was made. It 
is true that there were many misgivings among traction 
engineers both on the railways and in industry at that 
time, but they were concerned more with the adoption 
of a compromise rectifier system of a.c. traction than 
with the high-voltage a.c. system itself. We have heard 
some of the more persistent critics admit that if a.c. 


series motors comparable in all respects with d.c. traction 
machines could have been used, they would have sup- 
ported a.c. electrification unreservedly. Progress in 
semiconductor rectifiers may yet win over some of the 
waverers by simplifying installations, and if, on the other 
hand, a new a.c. traction motor is developed, the railways 
will be in a position to take advantage of it. 

One criticism heard of the B.T.C. decision is that it was 
in favour of a “ French” system. Apart from the fact 
that attempts to use industrial-frequency a.c. date back 
at least to the first single-phase a.c. electric locomotive in 
the world—a Swiss design—it is no longer practical to 
reject an electrification system which might become 
universal simply because it has originated in, or been 
developed by, another country. The variety of systems 
in Europe which is a legacy of such individualism is 
already posing problems in the through working of 
locomotives. This year for the first time a traveller from 
London to Rome via Ostend, Luxembourg, Basle and 
Chiasso can make all the rail sections of the journey in 
electric trains, but in doing so he will cross four “‘ electri- 
fication frontiers’ and his through carriage from Ostend 
will have been hauled by three fundamentally different 
types of electric locomotive by the time it reaches 
Rome. 


THE FORTHCOMING T.U.C. 


Next week, the ninety-first annual session of the Trades 
Union Congress is to be held at Blackpool. The agenda 
indicates that the debates will, as usual, range over a 
variety of topics and, in the light of decisions taken at the 
Congress, trade union policy for the ensuing year will be 
formulated. An item of major importance in the Congress 
agenda is the presentation of the general council’s annual 
report. That document, of course, gives account of the 
general council’s activities over the past twelve months, 
activities which are directed to the fulfilment of the 
declared objectives of the T.U.C., one of which is “ gener- 
ally to improve the economic or social conditions of 
workers in all parts of the world.” 

Trade unionism continues to exert considerable influence 
in the affairs of British industry and, for the most part, 
the general council reveals in this, its latest annual report, 
that it is keenly aware of the problems which face all 
sectors of industry in the world of to-day. We say 
“for the most part,” for, in one or two places in the 
report, there are indications that the general council 
would do well to have some second thoughts about 
matters concerning which it expresses considerable 
satisfaction. One such example is to be found in the 
section dealing with production and industrial develop- 
ment, a subject which is of paramount importance to 
engineers. The general council expresses its conviction 
that “‘ work opportunities, better conditions and rising 
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living standards for all depend to a large degree on 
industry being technologically progressive and on the 
ability to raise the volume of output and improve the 
quality of services through more efficient working 
methods.” That, undoubtedly, is a view which is warmly 
endorsed by enlightened managements as well as trade 
unionists. In the same section, however, the general 
council reports on the “ undoubted success” of some 
two-week technical training courses in production sub- 
jects which it has held during the year. The subjects 
dealt with included method study, time study, incentive 
systems, activity sampling, costings and production 
control. These training facilities, it is explained, are 
provided solely in order to help union representatives 
obtain “a sound appreciation of the range, uses and 
implications of production, and management techniques 
and incentive systems and thus to strengthen their nego- 
tiating and consultative skills.” We must confess that 
we are left wondering just how sound an appreciation of 
these important subjects can be gained in the space of 
two weeks! Here, certainly, is one matter which the 
general council will do well to consider again if it is 
anxious to improve the negotiating abilities of trade union 
representatives. Whether matters of this nature will 
figure prominently in the discussions at Blackpool next 
week remains an open question. What seems far more 
likely is that they will receive less attention than the forty- 
hour week, on which eight resolutions have been tabled, 
and wages, about which three resolutions have been 
submitted. To use that somewhat hackneyed expression, 
we can but * wait and see.”’ 


A WELCOME TO FOREIGN FIRMS 


There are several reasons why a firm well established 


in its home country may wish to see its products being 
manufactured elsewhere. It may be possible, for example, 
to compete in certain markets heavily protected by tariffs 
and quota arrangements only by making arrangements to 
manufacture within the protected region. Again, should 
the currency of the home country be hard, there may be 
an advantage in starting manufacture in some other land 


where currency is softer ; and that advantage may over- 
ride fears that production may prove more costly. 
Similarly there are several methods by which manufacture 
abroad can be started. Perhaps the simplest is to license 
an existing firm in the chosen country to supply the 
products. But since the firm thus licensed will normally 
be free to modify and develop the products there is no 
guarantee that what is actually manufactured will remain 
more than merely similar to the original product. Alterna- 
tively, a closer agreement can be entered upon whereby 
full working drawings, &c., are supplied. There are 
endless variations on that theme. But, again, the firm 
taking up manufacture is likely to modify designs to suit 
its own productive methods, and the kinds of materials and 
subsidiary equipment available locally. Lastly, there is 
the possibility of setting up an entirely new factory in the 
foreign land and manufacturing there products identical, 
down to details, with those produced at home. That last 
course is the one that has been chosen by the Caterpillar 
Tractor Company of Peoria, U.S.A., whose new factory 
at Tannochside, near Glasgow, was opened to inspection by 
many visitors all last week. It is a course that offers certain 
advantages to customers ; for it permits all the factories 
of the company to compete amongst themselves, so that a 
customer can buy an identical article in the way cheapest 
or most convenient to himself merely by contacting the 
right factory. Furthermore, there is no need to rely 
solely upon that factory if spare parts are needed since all 
such parts, wherever made, are constructed to exactly 
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the same specification as well as to the same drawings. 

There are clearly substantial advantages for the 
customer ; and such advantages attract custom. But, 
as was revealed on the occasion of our visit to the works 
last week, there are some disconcerting consequences for 
the manufacturer. The products of the Caterpillar 
Company have been developed in design to meet 
the high productive methods appropriate on the North 
American Continent. But in the new Tannochside 
factory output (at least as yet) is insufficiently high to 
justify the installation of high cost transfer machinery or 
even of more than a sprinkling of special tools. It is very 
probable that products just as good as those actually made 
could be produced more cheaply by redesigning them to 
suit the existing production methods. But as products 
must be identical wherever they come from, no such 
redesign can be contemplated, and the extra cost must 
just be stomached. What is even more disconcerting is 
the difficulty of securing, in a country other than the home- 
land, materials and minor products which meet the firm’s 
specifications. One of the factors, for example, that 
influenced the company to select a site at Tannochside 
for its new factory was the readiness of Colvilles, Ltd., 
to supply stcel to its specifications. For supplies of several! 
other things, to the Newcastle plant acquired in 1956 and 
to the spare parts plant acquired rather earlier at Leicester, 
as well as to Tannochside, the representatives of the com- 
pany found themselves running into difficulties. Suppliers 
of such things as ball bearings and vee belts, for example, 
proved unexpectedly to have no standard products which 
could at all closely meet the firm’s specifications ; and 
they had to be convinced that it was essential to do so. 
In truth, there has been introduced to Britain a kind of 
engineering that is in some ways new to it. The company 
makes vehicles, and therefore looks to vehicle makers and 
to the aeronautical industry for much of the inspiration 
behind many of its designs. But the vehicles are so large 
and have to put up with so much and such unpredictably 
bad treatment that the company is also engaged in a form 
of heavy engineering. It was that combination which proved 
new to suppliers. Thus the coming of the Caterpillar Com- 
pany to this country has not only brought employment to 
many people in Newcastle and Leicester and now Glasgow; 
it has also enhanced in certain ways the experience of 
British engineers. Rather than grumble, as some people 
seem inclined to do, about American investment in this 
country, we should surely welcome such a firm to our 
shores. 


* BLUE STREAK ” DIMENSIONS 


Our readers are, we dare to hope, free from certain 
lay illusions that the procurement of the D.H. * Blue 
Streak ” medium-range ballistic missile will contribute 
very materially to the amount of “ preparedness for 
war” available in return for a limited defence vote. 
We have suggested, too, that an attempt to improve on 
the performance of the highly refined Douglas ** Thor ” 
with the use of the same propulsion system seems likely 
to lead only to disappointment. It may be, however, 
that the British weapon will prove less costly for its 
designed purpose than any American article, thereby 
justifying the effort put into its development. Even so, 
engineers may well have been surprised at the revelations 
at the Paris Salon de lAeronautique and the Common- 
wealth Space Flight Symposium about the size of the 
vehicle proposed. The propulsion section resembles 
nothing so much as the first stage of a Martin “ Titan ” 
intercontinental ballistic missile. This resemblance, 
however, stops short of a certain factor that seems rather 
essential ; for the * Blue Streak” on its transporter- 
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erector turns out to be some inches too bulky to go into 
the aircraft that transports the * Titan,’ the Douglas 
C-133 * Cargomaster ”—although that great aircraft is 
capable of accepting the pressure hull comprising all the 
tankage of a Convair “ Atlas ” intercontinental ballistic 
missile, It is true that the Royal Air Force, having been 
denied the benefits of the only weapon system it has ever 
operated that has offered strategic mobility, the air- 
portable * Thor,” does not possess transports capable 
of air-lifting even the “* Corporal ”’ of the Royal Artillery, 
but this “economy” is tolerable, we suppose, because 
our allies can make up for our deficiencies. It is held by 
certain critics that the policies which led to the design 
of the single-stage ballistic missile were ill-conceived. 
What has now been revealed about the dimensions of 
“ Blue Streak” gives them support. The problem of 
lifting 5 tons of hydrogen peroxide out of the atmosphere, 
they will be able to suggest, has become less worthy of 
study than the question as to how the booster will reach 
suitable launching sites in the next five years. 


A LONDON TRANSPORT DOCUMENT 

This year, for the first time, an annual review of the 
work of London Transport, which has for some time 
been produced primarily for the senior staff of that 
organisation, is being offered for sale to the public. It 
covers much the same ground as the annual report, but 
it is much shorter and more easily digestible. Amongst 
other matters, the review before us, covering the year 
1958, brings out very clearly the effects upon London 
Transport, immediate and consequent, of the bus strike 
of that year, which lasted from May 5 to June 20. Soon 
after the strike ended, only four-fifths of the pre-strike 
volume of passengers were being brought into central 
London by road services ; and the permanent fillip given 
to alternative forms of transport, more especially by 
motor-cycle, motor-scooter and pedal cycle, is illustrated 
by the fact that even in November the level of traffic in 
London Transport road vehicles was still 8 per cent below 
that ruling before the strike. Despite increasing con- 
gestion and the advent of parking meters, there seems 
also to have been some more or less permanent transfer 
of passengers to private cars. For, between July, 1956, 
and July, 1958, private car traffic in the central area 
increased by 9 per cent. It might well have increased 
much more ; for the number of licences current in the 
London Transport area increased by 17 per cent in the 
same period. But no doubt traffic congestion discouraged 
owners from using their vehicles in the London area. 

Naturally enough, in a London Transport document 
intended primarily for London Transport staff, the point 
is argued that the bus is a far more efficient vehicle for 
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passenger transport than the private car. As the review 
stresses, “a very large number of cars is needed to bring 
into the central area a relatively small number of people, 
whereas a very large number of people come in on a 
relatively small number of buses.” The point was 
emphasised during the bus strike. The number of pas- 
senger-carrying vehicles entering the central area in the 
peak hours of the morning increased by about three-fifths, 
but the number of people in them was reduced by nearly a 
half! As is remarked in the review, “* Personal transport 
during the strike was unable completely to take the 
place of the public road services.” That is all very true. 
But it is worthwhile quoting some other sentences from 
the document. ‘“* Whilst the generally superior efficiency 
of the bus as a bulk carrier of passengers compared with 
other forms of transport by road was confirmed by the 
experience of the strike, one fact became clearer than 
ever : London Transport has no monopoly of transport 
of passengers. If the standard of service or the facilities 


provided do not satisfy the majority of Londoners at the 
level of fares charged, some of the public will resort to 
.”’ The trouble with a bus, 


other means of transport . . 
of course, is that it cannot carry people from door to 
door as private transport does ; 
comfort of the private car. 


the buses for private transport ; and since the population 
of the area served by London Transport is nearly static, 
the conclusion must be drawn that the shrinkage already 
apparent in London Transport passenger transport, 
especially bus transport, will become even more evident 
as the years pass. For more and more people will own 
private cars, motor-cycles, scooters, &c. The pressure 
of road traffic in the London area has already forced the 
authorities to embark upon a number of quite expensive 
schemes for road improvements and it is by no means 
improbable that in the not very distant future the con- 
struction of one or more urban motorways will be 
authorised. London Transport asserts in the document 
before us, though upon what grounds we are left uncertain, 
that the cost of the proposed Victoria line tube railway 
at about £55,000,000, including rolling stock, would be 
about the same as that of an urban motorway of similar 
length but that its carrying capacity would be several 
times greater. But we cannot accept the implication that 
the schemes are alternatives. The new tube would be 
solely passenger-carrying, the motorway would carry 
goods traffic as well. A new tube railway would ease the 
crowding of passengers on existing lines ; a motorway 
would ease surface congestion of road traffic of all kinds. 
Each method of reducing traffic congestion in London 
should be judged on its own merits. 





** RAILWAY IMPROVEMENT ” ; 
““ Improvements are going forward in locomotives. Existing stock 


such readiness to introduce this means of economy, that no special 
provisions are made for preventing smoke. 


Nuisance Act. The company pays, however, in the shape of fuel 
charges, much heavier penalties for the * want of skill of its employés’ 
than any magistrate is likely to inflict. . . . 

“In respect of railway carriages, we doubt if there be a company 
in the kingdom which is making better provision for its passengers 
of all classes than the Eastern Counties-—-the much-abused and long- 
suffering concern whose directors would not at one time allow the 
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is being adapted to burning coal ; and on some lines indeed there is 


The London and North- 
Western line, on which the whole matter of coal-burning has been 
managed in a most slovenly manner, is occasionally figuring in the 
Police-courts under indictments founded upon violations of the Smoke 


cushioned second-classes of some of its neighbours to pass over its 
line to the palatial establishment at Shoreditch. There is a degree of 
comfort, luxury, and dead-weight about the new carriages, of which 
nearly a hundred of the various classes have been built, which is both 
delightful and dreadful. The Great Northern has made a bolder push 
in starting a train of carriages in which the first-class have six, and the 
second-class seven, compartments each, the bodies being about 
40 ft. long, and on four wheels only. Experience will show how far 
the system of long carriages on few wheels is likely to answer. We have 
considerable faith in it. We knew a case wherein a railway carriage 
builder, having a stock of passenger carriages to make for a line, 
strongly urged the adoption of six wheels under each carriage. He 
carried his point ; but it having so happened that he afterwards took 
a contract for working the line, his first act was to remove the middle 
wheels throughout.” 








nor can it provide the 
Were London’s streets less * 
congested, we believe many more people would desert 
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Sixth Congress on Large Dams, New York 


A CRITICAL REVIEW OF CERTAIN 


SUBJECTS 
By SERGE LELIAVSKY, Ph.D., 
M.Am.Soc.C.E. 
No. {1-4 Concluded from page 134, August 28) 


ARCH DAM BEHAVIOUR 
SECOND, and by no means less impor- 
tant, matter discussed at the congress 
relates to the observed behaviour of the slender 
and graceful arch dams which have been built 
in the countries of Southern Europe during 
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the last decade or so. Here again there were 
numbers of extremely interesting and authori- 
tatiye papers read before the congress which, 
however, cannot be analysed in detail on 
these pages because of lack of space. 
Broadly speaking, the main objective of all 
this effort was to compare the movements 
and stresses obtained by numerical calcula- 
tions, reduced scale model-tests, and measure- 
ments carried out on the prototype. 

In general, all the information collected in 
the reports presented to the congress on this 
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Fig. 11—Santa Giustina dam 


point is of unquestionable, solid value. But 
there are two questions which seem to the 
present writer of predominant interest. The 
replies made to them may have a decisive 
influence on the estimate of the structural 
safety of this new, light type of structures 
in the future. These questions are : 

A. Granted that the dam undergoes a 
certain seasonal deformation due to various 
causes, among which the hydraulic load and 
the temperature are probably the most 


important ones, does it return back to its 
original position at the end of the season ? 
B. Does the tensile stress, calculated by 


some means or other before the work is 
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At the Sixth Congress on Large Dams, which was held in New York in September 


last year, an unprecedented volume of material was dealt with. It was not possible to 


give a comprehensive account of all the papers read before the congress and of all 
the discussions which took place during its sittings. The present article describes a 


Sew of the reports submitted to the congress, which the writer found to be particu- 


larly interesting and containing the maximum of significant material. The choice is 
entirely personal ; i.e. the reports dealt with are not supposed to be representative 


of all the papers read before the congress, their only distinguishing characteristics 


being that they appeal to the author. 
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Fig. 12—Santa Giustina dam ; recorded dam movements (crest of top arch) 


Started, represent indeed the true maximum 
Stress in the actual dam ? 

It may come as a surprise to some that, 
judging at least by some of the reports sub- 
mitted to the congress, the reply to both 
these questions ought to be, No ! 

That may, of course, seem a very strange 
answer. But dams of this character have 
often been observed to have moved bodily 
in one direction at the end of each season ; 
and the actually measured tensile stresses are 
frequently reported to exceed by as much as 
200 per cent the values calculated when the 
project was prepared! Since this is the 
observed position the question has to be 
asked, are then, these dams to be considered 
safe ? 

Before any discussion of individual cases 
is started, it seems advisable to quote an 
extract (translated by the writer) from 
Report 118 (on ‘“* Methodes d’Analyse et de 
Surveillance des Deplacements...” by S. 
Ferry and G. Willm, France). In concluding 
their paper, these authors say: “* The 
numerous measurements which we have 
carried out show, that, when observed with 
great precision, dams cannot be considered 
as altogether immovable, even after we have 
eliminated the reversible, periodic movements 
due to seasonal changes in temperature and 
water levels. Following the first filling of 
the reservoir there is general'y a period of 
rather important movement, during which 
the dam adapts itself to its natural conditions, 
consequent, very probably, on a gradual 
evolution in the mechanical and thermal con- 
dition of the concrete. But, even after this 
period, we observe that dams, which are 
apparently stable, continue moving either 
abruptly, or slowly, progressively. The 
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origin of such movements is rather obscure. 
Happily enough, their amplitudes are too 
small to endanger the structural safety of the 
works, but their existence shows that these 
works never cease to ‘live,’ and that, no 
doubt, a moment must arrive when they will 
be affected by their age. When we have kept 
them under observation throughout all their 
lives, we shall then be in a better position to 
appreciate the more or less serious character 
of the first symptoms of decay.” Does, then, 
this sentence mean that we must stand aside, 
as impotent onlookers, watching the ageing 
of a dam and wait till one day or other it 
chooses to collapse ? The writer thinks that 
this is too black a picture to paint. There is 
another way also of visualising the gradual 
mechanical processes taking place in a dam. 
It is believed that this alternative approach 
to the problem may better be explained by 
means of examples, i.e. by referring to some 
of the individual papers read before the 
congress. 

As a first instance, we shall take the Santa 
Giustina dam, built by C. Marcello (Con- 
struction Service of the Group Edison, 
Milano), in the north of Italy ; first because 
it is one of the highest and slenderest ever 
constructed and, secondly, because con- 
tinuous observations extended, in this case, 
over six complete years, which is a long 
enough period to enable certain significant 
conclusions to be drawn.’ The plan, section 
and elevation of the dam are shown in Fig. 11. 
It is 152-5m high, 16-5m thick at the bottom, 





* See “ Analysis of Displacements at Crown of Crest Arch 
in the Santa Giustina Dam, Measured During the First Six 
Years of Observations.”’ and “ The Behaviour of Santa Giustina 
Dam During the First Five Years of Observations Compared 
with the Results of Some Verifying Calculations,’’ Reports 
Nos. 67 and 68 to the Sixth Congress on Large Dams, presented 
by the Construction Service of the Group Edison, Milano 
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Fig. 13—Water levels at Santa Giustina dam 
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and 3-5m thick at the top. Symbols repre- 
sent in this drawing electrical thermometers, 
placed respectively in concrete, water and 
air, extensometer rosettes, connected with 
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constructed rose to about 30kg per square 
centimetre (27-42 tons per square foot). 

It will be realised that this fact, in combina- 
tion with what was said earlier about the 
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the dam and with separate blocks, triangula- 
tion targets, and other measuring devices. 

Attention will first be directed to the 
records of the movement of the crest of the 
arch,® which are reproduced in Fig. 12. In 
examining this diagram it will be observed 
that apart from the periodic reversible dis- 
placements due to seasonal variations of the 
water level (as shown in Fig. 13) and tem- 
perature (see Fig. 14), there is also a general 
movement towards the reservoir. Although 
much less pronounced than the mentioned 
seasonal effects, this general movement is 
continuous and must, consequently, be 
classified as an instance of the progressive 
movements referred to in the abstract from 
Messrs. Ferry and Willm paper. There is 
scarcely any need to insist on the importance 
of this conclusion, for it is self-evident that, 
under certain circumstances, the existence of 
such an uninterrupted movement may be 
symptomatic of real danger. 

In view of this result, it becomes of con- 
siderable interest to ascertain whether the 
true stresses, as measured on the dam by the 
multitudinous apparatus shown in Fig. 11, 
do not exceed the calculated maxima, which 
were thought safe at the time, when the 
dam was designed and built. Here, however, 
we are faced with another surprise ; in fact, 
as seen from Figs. 15 and 16,’ the horizontal 
and vertical tensile stresses, near the base of 
the dam, calculated by four different methods 
before the dam was built, did not exceed 
10kg per square centimetre (9-14 tons per 
square foot), whereas the recorded tensile 
stress at the same points after the work was 

* Described in the second report mentioned in footnote 5. 
The relevant figures, which are reproduced on these pages, are 


abstracted therefrom 
? Abstracted from the first paper quoted in footnote 5 
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uninterrupted, continuous movement of the 
dam, might possibly justify a pessimistic 
opinion about its safety. 
much interest to record the manner in which 
the Italian builders of the dam have resolved 
the problem. In the first instance, however, 
it must be explained that the term ** recorded 
tensile stress,” as used in the foregoing para- 


It is therefore of 
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may not) materially affect the result. This 
point calls for some more explicit remarks. 

In the first instance, it will be observed that 
the strains were recorded by means of 
Galileo (from Milano) extensometers, with a 
base length 80cm and a magnification ratio 
250. This was done in four directions at 
each point. The first correction consisted, 
then, of deducting from these records the 
average of the vertical and horizontal strains 
observed on independent blocks, placed at the 
same spot. This operation accounted for the 
local changes in temperature dilatation which 
did not affect the stress. The second correc- 
tion was based on the fact that the sum 
of two perpendicular strains must always be 
the same, whatever their angle with the 
horizontal (or vertical). Using the results 
thus obtained, the stresses in the arches and 
in the cantilevers were then calculated from 


and 

VE, 

— t+ 

in which ¢, and «, were the corrected hori- 
zontal and vertical strains, whilst E and y 
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Fig. 15—Santa Giustina dam ; horizontal stresses 


graphs, needs to be seriously qualified ; for 
the stresses themselves, in this case, as in 
many other similar instances, are not 
recorded. What is recorded is the strain, 
and the stress is then calculated accordingly, 
using certain assumptions which may (or 
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(RIGID ROCK). 
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Fig. 16—Santa Giustina dam ; vertical stresses 


were, respectively, the assumed values of the 
Young and Poissons moduli. 

The reader will thus see that what is 
frequently colloquially referred to as the 
* recorded stress ”’ is de facto the result of a 
rather circuitous computation process which, 
of course, reduces the value of the figure thus 
obtained as “‘ uncontrovertible evidence.” 
Particularly, since the two coefficients appear- 
ing in the relevant equations, whatever 
precautions are taken in assessing their 
magnitude, are still assumptions only. In 
the case under consideration they were taken 
as E=320,000kg per square centimetre and 
v=1/6. Undoubtedly, there were very good 
reasons for doing so, but suppose, for the 
sake of argument, that E had been taken 
equal to 160,000kg per square centimetre— 
which, after all, is not an altogether unreason- 
able figure—the “ recorded’ stress would 
then have been found half as great as shown 
in Figs. 15 and 16. Taking into account that 
the said coefficient varies in time, it appears 
that one should be rather cautious in inter- 
preting the term “recorded” stress. But 
even assuming that tensile stresses as high as 
30kg per square centimetre do actually exist 
in the Santa Giustina dam, this fact alone 
should not be taken as alarming evidence ; 
for similar (and even higher) stresses exist 
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im many other arch dams which all are 
perfectly strong and safe. The only fact that 
really follows from the foregoing discussion 
is that the so-called * calculated ”’ stresses, 
whether they are obtained by the Ritter or 
Télke methods, do not seem to possess much 
significance. 

Thus, the question of the safety of the 
Santa Giustina dam, as it appears from the 
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lf, fu, fi, fo and fp, each of which depends 
on one variable only. Thus : 


Ww JAr) fil H)+ fd fol 9) 


Now, since all the phenomena appearing 
in this investigation are regular and con- 
tinuous, We can assume that all the functions 
considered are capable of being expressed in 
the form of series, according to Maclaurin’s 
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(b) DIFFERENCES OF DISPLACEMENTS 


Fig. 17—Santa Giustina dam ; 


calculated and recorded displacements* 


(As it was impossible to reproduce al! the curves appearing in Fig. 17 originally, the envelopes only are reproduced. They suffice, 


however, to show excellent agreement between calculated and observed displacements.-—Eb., 


reports to the Sixth Congress, focuses 
basically on the measured movements of its 
top and it is in this respect that the analysis, 
as carried out by the staff in charge of the 
dam, deserves particular attention.® 

The analysis is based on the following : 
the movement is assumed ab initio to be a 
function of (a) the water level in the reservoir 
determining the hydrostatic pressure, and 
(5) three thermal factors, i.e. the temperature 
of the upper arch, the average temperature 
of the entire dam and the difference between 
the average upstream and downstream tem- 
peratures (which difference is supposed to 
control the thermal bending effect in the 
elementary vertical cantilevers). In addition 
to this, since we detect in Fig. 12 a continuous 
gradual movement towards the upstream 
side of the dam, which seems to be a function 
of time alone, it follows that time, also, 
must appear as an independent variable in 
the relevant equations. Hence the basic 
formula : 


w -f{[, H(>), (>), (+), D(-)] 
in which 


w is the movement of the dam. 

f isafunction 

is the time. 

is the water level 

is the temperature of the top arch. 

is the temperature of the dam. 

is the difference of upstream and down- 
stream temperatures. 


H(>) 
i{7) 
Hr) 

D>) 


Note that the whole computation is based 
on the ten-day means of the observed values, 
starting from the end of July, 1951. 

To facilitate the analysis, it is further 
assumed that the function / appearing in 
this formula is the sum of five functions, 


* Similar computations were also performed for many other 
dams, for instance, the Gabril dam, in Portugal, see Report 83 
Note also that some criticism against this solution was raised 
during the discussions 
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Fig. 19—Santa Giustina dam displacements : 


Tue E.) 


theorem, and that a certain limited number 
of terms in each series will suffice as a reason- 
able approximation. We thus obtain : 
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After several trials, it was found that the 
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Fig. 18—Santa Giustina dam displacements ; 


first term in this equation can best be repre- 
sented by the function 


fA) 74-18 ' §(=—74-18)2 


(2) 


in which the time = is expressed in ten-day 
units, starting from July 20, 1951, whilst the 
displacement f(+) is in millimetres. 

The problem was thus reduced to finding 
the number and numerical values of the 
terms in the four series appearing in equation 
(1). In this connection four alternative 
calculations were carried out successively, 
using complete functions of the first, second, 
third and fourth degrees, respectively, and in 
each case the constants a, %, v, 8 and « were 


periodic movements due to water pressure alone 


1954 


1957 
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determined in such a manner as to reduce 
to a minimum the mean quadratic departures 
between the calculated and observed move- 
ments for the 175 ten-day means, representing 
the period of observations. As is well 
known, the values of such constants which 
satisfy these conditions are the roots of 
simultaneous linear equations of the same 
number as that of the constants ; viz. in 
our case, 6 for the first degree solution, 10 
for the second degree, 14 for the third degree 
and 18 for the fourth degree. The results 
of this analysis are graphically represented in 
Fig. 17 

In the upper diagram the envelopes of 
the movements calculated according to the 
four solutions (dotted lines) are super- 
posed over the actual observations (thick 
continuous line), while in the lower figure 
the same computation is repeated for the 
differences alone, i.e. the graph of recorded 
results is here taken as being the datum. 
Note that in addition to the period used for 
the calculation of the constants, the diagram 
includes also the first six months of 1957. 
It will be observed that the coincidence 
between the calculated and observed curves 
is very good and that no periodicity whatever 
can be detected in the diagram of the depar- 
tures, whichever of the four solutions is 
used. This result seems to confirm the 
validity of the method. It also shows that the 
four solutions investigated are almost equally 
good ; in fact, the residual mean quadratic 
departures calculated for these four solutions 
are, respectively, 0-87mm, 0-80mm, 0:79mm 
and 0-77mm. It follows that the developed 
formulas can be used as basis for establishing 
the cause-to-effect relationships between the 
several components of the total movement of 
the dam and the individual factors upon 
which each of these components depends. 

This is done graphically, using the fourth 
degree formula, as the most accurate one 
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continuous and periodic movements shown separately 


(0-77mm residual error), in Figs. 18 to 20. 
Of the greater importance is Fig. 18, which 
opposes the ** continuous ’’ movement of the 
dam, depending on the time alone, to the 
sum of all other “ reversible ’’ movements, 
consequent on the effect of seasonal factors 
(i.e. variable water pressures and tempera- 
tures). In fact, it is obvious from this dia- 
gram that the “* continuous *’ movement does 
not by any means increase indefinitely, as it 
might have appeared to do from the abstract 
from Messrs. Ferry and Willm’s paper, 
quoted earlier.* Very obviously it tends 
asymptomatically to a limit (about 6mm in 
the present case) which it never exceeds ; 
for the rate of this movement gradually 
diminishes, tending, as it does, to zero. 

This approach alters entirely the whole 
case. Instead of an indefinitely continuing 
displacement which, as it gradually accumu- 
lates, may at some time or other become 
dangerous, we now have the concept of a 
perfectly safe structure. Because of a multi- 


* See page 172. 
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tude of minor local adjustments of the 
gradually hardening material, this structure 
needs a few years to settle down but then 
it becomes stable and basically immovable 
(except, of course, for the reversible periodic 
displacements which never cease). This 
result is fully satisfactory and means that the 
Santa Giustina dam is by no means less stable 
and safe than hundreds of other dams and 
that the only reason why the question of its 
safety has ever been raised or discussed was 
that the methods of observation used for 
recording its movements were of so high a 
degree of precision that displacements were 
detected which, owing to their extreme 
smallness, had seldom (if ever) been observed 
on earlier works. This, quite naturally, may 
have created at the start a certain degree of 
uneasiness, Which was, however, completely 
dispelled when the phenomenon was exhaus- 
tively analysed and its true nature made fully 
obvious. 

In this connection it may be rather import- 
ant to ascertain, whether similar conditions 
exist in other dams also. Attention is, con- 
sequently, called to Fig. 21 which is repro- 
duced from Report 25 on “ Present Status 
of Measurement of Structural Behaviour of 
Dams in Japan,” presented to the Sixth 
Congress by the Japanese National Com- 
mittee on Large Dams. The upper curve in 
this chart gives the upstream water levels at, 
and the three lower diagrams show the 
deflections of, the Maruyama dam. As the 
water level curve shows no clearly defined 


periodic variations, the seasonal effects 
appearing in the deflection curves are 
But the 


apparently due to temperature. 
important point, in this case, is that these 
seasonal effects are obviously superposed, 
as in the Santa Giustina dam, over a con- 
tinuous non-reversible movement, and that 
the rate of this latter movement gradually 
diminishes in the course of time, tending to 
approach (but not exceed) a certain limit, 
i.e. about 12mm to |3mm for the upper 
curve, 7mm to 9mm for the second curve 
and about 4mm for the lower curve. This 
seems to be in full agreement with the 
behaviour of Santa Giustina dam, with the 
exception, however, that the direction of the 
movement is here reversed. In fact, the 
continuous movement is towards the up- 
stream side at the Santa Giustina dam, and 
towards the downstream side, in the Maru- 
yama dam. 

Attention may also be called to Figs. 
and 23, although in this case we have strains 
and not deflections. These diagrams describe 
observations made on the Pieve di Cadore 
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Fig. 20—Santa Giustina dam ; periodic movements due to thermal factors alone 


dam, in Italy.“°. They show the horizontal 
and vertical strains measured on the dam ; 
viz. the A curve, which gives the monthly 
averages, including all the seasonal effect, 
and the B curve, which is referred to as the 
““twelve months mobile averages” and 
shows the continuously growing, gradually 
accumulating strain, analogous, in a sense, 
to the upper curve in Fig. 18. For any given 
date, this curve yields the average value of 
the strain, calculated for a twelve-months 
period, starting six months before this date 
and ending six months after it. In this 
manner, all seasonal effects, the period of 
which is less than twelve months, are auto- 
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4. Monthly averages 
B. Twelve months’ mobile averages. 


Fig. 22—Pieve di Cadore dam. Diagrams typical 
of a set of horizontal strain meters. Monthly and 
twelve months’ mobile averages 


matically excluded, and we attain, in this 
very simple way, one of the main objects of 
the more involved analysis, which had been 
done for the Santa Giustina dam. 

The main point is that in both cases the 
continuous effect does not increase indefi- 
nitely, but tends asymptotically to a very 
clearly defined limit. In fact, judging by the 
curves in Figs. 22 and 23 (which, it should 
not be forgotten, refer to strains and not to 
deflections), it looks as though we are faced 





© As abstracted from Report 75 on “ First Experimenta! 
Research on the Average Stresses Measured in the Pieve di 
Cadore Dam and Comparison with the Results Obtained from 
Calculation and Tests on Model,”’ by Dr. Luigi Rossi Leidi. 
The dam was built by the Societa-Adriatica di Elettricita, 
Venezia, Dr. Ing. Carlo Semenza, Director. 
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Fig. 21—Maruyama dam. Water levels and deflections measured at block No. 8 








here with a phenomenon similar to that of 
the “‘creep”’ in pre-stressed concrete struc- 
tures. This, however, is not so, or not 
entirely so ; for creep takes place always in 
the same direction—that of the loading— 
whereas dam movements are rather unpre- 











dictable. For instance, we have seen that in 
the Santa Giustina dam the continuous, 
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Fig. 23—Pieve di Cadore dam. Diagrams typical of 
a set of vertical strain meters. Monthly and twee 
months’ mobile averages 


irreversible movement was directed towards 
the reservoir, i.e. in a direction opposite to 
that of the main forces acting on the structure, 
which should have been the direction of the 
movement, had it been “ creep.” 

In other cases, the movement of the dam 
may be directed sideways. For instance, as 
seen from Fig. 24,!! the Bouca dam, in 
Portugal, moved bodily towards the left 
bank. Owing to general structural symmetry, 
the movements observed on the model are, 
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Fig. 24—Bouca dam. Comparison between radial 


and tangential displacements observed in the prototype 
and in the model, respectively 


obviously, perfectly symmetrical, so that the 
difference between the two curves in each 
diagram gives a fair idea of the surprising 
lack of symmetry in the behaviour of the dam. 

What can have been the cause of this 
asymmetry ? The authors of the paper des- 
cribing the observations suggest that this 
effect may have been due to the left bank side 
being subject to greater insolation than the 
right bank, which of course may be perfectly 
true, but one should also remember that 
casting a concrete beam is much easier than 
building a dam ; hence, whilst we may expect 








™ From Report 84, on “ Model Tests and Observations on 
Boucga Dam,”’ by M. Rocha, J. L. Serafim, A. F. da Silveira and 
M. E. de Campos e¢ Matos. 





Fig. 25—La Girotte dam ; general plan 


the “creep” in a beam to be symmetrical, 
because of the uniform casting, the same can 
scarcely be said about the movements of a 
dam, the building of which may have taken 
many months, if not years, to complete, and 
where unavoidable local differences in the 
execution may therefore be present. In 
addition, one cannot leave out of considera- 
tion the foundations, which do not interfere 
with the behaviour of a beam, but are known 
to have materially influenced the movements 
of certain dams. For instance, at the La 
Girotte dam, in France, the larger part 
of the observed displacements at the top of 


the structure was due to the movement of 


the foundations. As seen from Figs. 25 and 
26, this is a multi-arch structure erected on a 
saddle, in a rocky valley, and subject, there- 
fore, to particularly intensive foundation 
movements. 

The dam was built as early as 1923, but 
no foundation trouble was experienced, until 
it was heightened in 1948. After this, namely, 
in 1953, heavy leakage was observed to take 
place, but when remediary measures were 
taken, the situation returned to what it had 
been before the heightening. Following 
these incidents, movement observations began 


to be carried out, and cover the period of 


* From Report 80 on “La Girotte Dam—Observation of 
the Movements of the Rock Seal Supporting the Structure,”’ by 
Messrs. S. Ferry and G. Willm, of the Electricité de France 


1750 | H s 4 4 to-+4-5 


1955..)4 
voor ie Oe Se ep AL 
me # 


DOWNST'M 


MILLIMETRES 


MILLIMETRES 


Fig. 27—La Girotte dam. V: 
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1954-56. They were 
made by means of a 
pendulum, and also by 
triangulation, which 
makes it possible to 
separate the displace- 
ments due to the 
movement of the dam 
from those of the 
rock. 

In Fig. 27(a) we have 
the water levels in the 
reservoir, and Figs. 
27(b) and 27(c) show 
respectively, the total 
recorded _ horizontal 
movement at the top 
of the dam (triangula- 
tion), and the same 
records less the read- 
ings of the pendulum 
apparatus. It follows, 
consequently, that the 
ordinates of Fig. 27(c) 
are the individual dis- 
placements of the rock. 
Comparing the last two figures, we conclude 
that the part of the movement to be attributed 
to the deformation of the foundation is, in 
this case, about three-quarters of the total. 
To still better bring out the importance of 
this effect, the ordinates of Fig. 27(b) are 
plotted against the corresponding pendulum 
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Fig. 26—La Girotte dam. Displacements of pier 7 


readings in Fig. 28. It is obvious from 
Fig. 28 that a correlation does, indeed, exist 
between the values represented here, respec- 
tively, as abscisse and ordinates, and that 
the regression coefficient is about 1/4, the 
effect of the deformation of the foundation 
being about three times as great as that of 
the dam. 

Further study of these records disclosed 
the fact of the existence of a lag of about 
twenty days, between the water level varia- 
tions in the reservoir and their effect on the 
rock movements below the dam. This fact 
is particularly well brought out in Fig. 29, 
in which the horizontal displacements at the 
foot of the dam are plotted against the water 
levels, as corrected to take into account the 
delayed action effect. Here, again, the exist- 
ence of a correlation is obvious. Another 
curious point, which will be made more 
obvious from the diagram drawn on the 
right-hand side of Fig. 26, is that La Girotte 
dam seems to be swinging about a central 
axis located some 50m to 100m below its 
footing. 

Finally, it is emphasised that foundation 
movements as important as those recorded 
at this dam must not be interpreted as a 
general rule, but are, most certainly, an 
exception. They are gone into here, however, 
in some detail, in order to impress upon the 
reader the fact that under more usual con- 
ditions the observed displacement of a dam 
is probably at least partly affected by founda- 
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tion behaviour, which, of course, compli- 
cates materially the problem as compared 
with that of the rather elementary case of the 
deflection of a beam. There are other 
influences, also, which may tend to magnify 
the unpredictable, apparently — erratic, 
character of the dam deformation pattern. 
For instance, such influence may be exerted 
by the thermal expansion or contraction of 
the side slopes of the valley itself, in which 
the arch dam is built. 

An example of such an effect is instanced 
by Professor P. Caloi and Dr. M. C. Spadea!® 
in Fig. 30, which is meant to represent the 
movement (angular) of a voussoir located 
near the right abutment of the Pieve di 
Cadore dam in Italy. In analysing the 
diagram the authors conclude that, during 
the period of intensive temperature variation, 
the movements represented in the drawing 
are controlled by the thermal expansion of 
the rock, rather than by the thermal expansion 
and contraction of the material of the dam. 
This is another significant point to be taken 
into account in investigating the stresses 
and deformations in an arch dam. 

The next question, in connection with the 
behaviour of arch dams, is this: do the 
continuous, irreversible initial movements— 
such as those we have observed at the 
Santa Giustina and Maruyama dams—occur 
in all cases, or are there arch dams subject, 
from the start, to seasonal, periodic displace- 
ments Only ? The reply is that the irrever- 
sible, uni-directional movement, which usually 
occurs in the earlier period of the history of 

us Report 76 on “ Geophysical Interpretations of the First 
a, of Triangulations Carried Out at the Pieve di Cadore 
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Fig. 29—La Girotte dam. Correlation between rock 
movements and water levels corrected for delayed action 
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crowns of arches. Displacements positive when directed upstream. Tangential 


Fig. 30—Pieve di Cadore dam. Recorded angular movements of a vyoussoir 
displacements positive when directed towards right abutment 


near the right abutment 


the pattern of the movements of this dam was 
generally cyclic, i.e. at the end of each season 
the structure returned almost to its original 
position. 

It remains, now, to consider the records 
and observations of Messrs. Ferry and 
Willm, which led them to so pessimistic a 
conclusion (see page 172). 

There may be reasons to believe that those 
conclusions were influenced by the method 
used for analysing the records, rather than 
by the records themselves. In fact, whilst 
the method of analysis applied by the 
Italian and Portuguese engineers which was 
described above was essentially analytical, 
French designers use a graphical solution 
which, in the author’s opinion, may not be 
altogether free from the personal equation. 
As the point is of some importance in regard 
to the problems which are here discussed, 
it may be of interest to describe the graphical 
method in question more explicitly. 

Dam movements are of three categories : 
(a) those which are due to seasonal water 
level variations ; (6) thermal movements, 
also seasonal, and (c) irreversible movements 
which are functions of time alone. 


In order to separate these three classes of 


movement, the French engineer concentrates 
his attention on the periods in which the 
thermal factors remain (or could approxi- 
mately be assumed to remain) constant, 
whilst the water level is rapidly changing. 
Then the variation of the total displacement 
during such short periods can be ascribed to 








1% See Communication 14 on “ The Isolato Dam During 
the First Three Years of Observation: Comparison of the 
Results of Measurements with Some Verifying Calculations,’’ by 
the Groupe Edison-Milano 


pared for a complete year, in which the 
curves calculated in this manner, for several 
years, are superimposed upon one another. 
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Fig. 32—French method. Corrected diagram showing 
the effect of water levels 
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A “cloud” of points is thus obtained 
which permits, nevertheless, the drawing of 
an “average” curve, representing average 
seasonal conditions, in regard to the (6) and 
(c) displacements. Subtracting the ordinates 
of this curve from the corresponding total 
movements, we obtain a more precise esti- 
mate of the effect of the hydraulic pressure on 
the displacements of the dam, for instance, 
as shown in Fig. 32 (abstracted from the 
same report). 

With the help of such a curve we can then 
obtain a set of much more accurate data 
for the second approximation of the “* sea- 
sonal” curve referred to in the last para- 
graph. 

Two cases may then occur. The points 
for several years superimposed on this dia- 
gram may form one, single, clearly defined 
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Fig. 33—French method. Saint-Etienne-Cantales dam. Right bank pendulum. 
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curve, in which case we shall conclude that 
the irreversible (c) movements are negligible ; 
which means to say that in the period 
investigated the dam was in a stable condition 
and that the continuous displacement (if 
any) had either temporarily, or permanently, 
stopped. Such is the case, for instance, with 
the “seasonal diagram” for the Saint- 
Etienne-Cantalés dam appearing in Fig. 33. 

In the second case, however, we are 
supposed to conclude, judging by the general 
appearance of the seasonal diagram, that 
the points for the individual years shift. 
The yearly magnitude of that shift will then 
supply the information required for the 
preparation of the continuous-movement 
diagram, this being the final objective of the 
method. An example of such a computation 
is represented in Fig. 34, which shows the 
continuous movement of the (c) class, 
computed by Messrs. Ferry and Willm for 
the Chastang dam in France. Better to 
understand he references appearing in this 
drawing, to the A, B and C pendulums, 
attention is called to Fig. 35 which shows the 
section of this dam with the three pendulums 
used in this investigation. 

It will be clear from the foregoing descrip- 
tion that the method under consideration is a 








Fig. 35—Chastang dam. Arrangement of pendulums 
and clinometer. Block No. 3. A, B and C pen- 
dulums ; D, location of clinometer 


—— 


Continuous displacements, reduced to constant level and 




















 1955—ttsi«i 9S 1957 


temperature. A, B and C pendulums 
> 


graphical computation, based on the trial- 
and-error principle, the success of which is 
greatly dependent on the astuteness and sub- 
conscious feeling of the computer who uses 
it. The writer has no doubt that the examples 
produced in the report are the work of highly 
trained and competent staff, but as regards 
generalised conclusions, it is certainly possible 
to prefer the Italian and Portuguese approach 
which though possibly objectionable from 
the purely theoretical standpoint, possesses, 
nevertheless, the advantage of being free 
from the personal equation. 

For instance, in Fig. 34, it depends entirely 
on the whim of the computer whether to use 
polygonal envelopes, such as those actually 
shown in the drawing, or to replace them by 
curves of the type appearing in the upper 
diagram in Fig. 18, which tends asymptoti- 
cally to a very clearly defined limit. It is 
true that numerically there is very little 
difference between the two types of diagrams, 
but in regard to the general conclusions to 


be derived therefrom, the difference is of 


material importance. Because a polygonal 
pattern, as in Fig. 34, must be interpreted 
as a number of irregular, haphazard, abrupt 
movements, whereas a curve, as in Fig. 18, 
reflects the behaviour of a structure which 
gradually settles down and becomes, in the 
course of time, immovable. 

Note that we have thus far considered only 
the envelopes drawn on the last diagram in 
the French method, but it should be remem- 
bered that the points themselves, which 
appear in this chart, are obtained by a lengthy 
series of operations, which are also dependent 
on the personal intuition of the computer. 
It may, therefore, seem that the difference in 
the general outlook on the problem of dam 
movements may, in this case, be chiefly a 
matter of the methods of analysis used, 
rather than be the result of inconsistent 
records. 

TESTS FOR THE STUDY OF THERMAI 
PHENOMENA IN DAMS 


MODE! 


Reduced-scale model experiments have 
nowadays become standard practice in 
various problems of engineering design. In 
particular, model testing has been widely 
employed in connection with structural stress 
analysis and hydraulics. Another new field 
which heretofore has not been included in 


the scope of such experiments is that of 


thermal dam behaviour. It is outJined in 
two papers read before the Sixth Congress, 
which, because of the newness of the idea, 
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deserve particular attention. They are: 
Communication |7, on the ** Determination 
of Thermal Stresses in Arch Dams by Means 
of Models,” by M. Rocha and J. L. Serafim, 
Portugal, and Report 74, on **A Thermal 
Study of a Dam by Means of a Model,” by 
L. Massimilla, G. Astarita and A. Gambino, 
Italy. 

To show how new and attractive is the 
problem, it will be peitinent to explain that 
the model experiments forming the subject 
matter of the first of these reports have not 
yet been started, far less completed. It may, 
therefore, be a significant point that the 
authors of this paper believe the matter to be 
of such great interest that even the pre- 
liminary considerations relating to such 
tests deserve to be presented in a special 
report to the congress—a point, it should 
be added, with which the writer of the present 
article is in full agreement. 

The second (Italian) paper gives a complete 
account of a model test, which has been 
successfully carried out, and it is this experi- 
ment and the various considerations relating 
thereto, which will form the main subject 
dealt with in the following pages. In this 
connection, however, it should be realised 
that the problems attempted in such tests 
may belong to two classes : 

(a) The more comprehensive and ambitious 
problem including the determination of 
temperatures, stresses, strains and deforma- 
tions. 

(b) A restricted, shortened problem, which 
includes temperatures alone. 

It is this second problem which was dealt 
with in the experiments of Messrs. Massimilla 
etal. Though, of course, this means that the 
scope of the information supplied by such 
tests is materially reduced, the problem 
remains still by no means an easy one to 
solve, for its theoretical, analytical treatment, 
under complicated boundary conditions, may 
meet with almost insurmountable difficulties. 

As is usually the case with model tests, the 
scale problem dominates the general arrange- 
ment of the experimental layout. In this 
case, three dimensionless numbers are to be 
kept constant in prototype and model, viz. as 
follows : 


at/1* 
Al/K 


The Fourier number 


The Nusselt number 


and 

The Damk6lher number g/?/K0 
in which 

q_ is the heat produced in units of volume 

_ and time. 

/ is the length. 

K is the internal conductivity. 

h_ is the external conductivity. 

) is the temperature. 

x is the diffusivity, K/cv. 

cis the specific heat. 

y is the specific weight. 


It is self-evident that apart from these 
three numbers, the law of geometrical 
similarity must also be strictly adhered to. In 
which case, the temperatures in the homo- 
logous points of prototype and model must 
be equal, at corresponding times, as deter- 
mined according to the principle of constant 
Fourier number. Each of the three quoted 
constants will now be considered individually, 
with particular reference to the dam model in 
quesuion. 

Taking, in the first instance, Damkélher’s 
number, it will be observed that it plays a 
significant part in problems concerned with 
internal heat generation. It should, con- 
sequently, be expected to prove particularly 
important during the early history of a dam ; 
in that period, in fact, during which the 
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hydration heat of the cement causes the tem- 
perature of the concrete to rise rapidly, and 
then gradually to fall. This, however, is not 
the case. The extremely variegated pheno- 
mena occurring during this early period are 
believed to be too complicated to permit 
elucidation by means of the model experiment 
method. In between other considerations, 
the uncertain value of Young’s Modulus, 
which changes rapidly during this period, 
precludes the interpretation of the results of 
a temperature test in terms of stresses. 

The experiment under review was, con- 
sequently, confined to the study of the tem- 
perature variations in the body of the dam, 
brought about by seasonal changes in the 
external temperature, after the concrete has 
cooled down, and the thermal phenomena 
in the dam have acquired a periodic, repetitive 
character. The particular profile investigated 
in this experiment is that of the Pieve di 
Cadore dam, belonging to the Societa 
Adriatica di Elettricita, for which an 
exhaustive set of internal and external tem- 
perature records is available. Thus the 
accuracy of the results of the model test can 
be checked by observations carried out on the 
prototype. Under such circumstances it was 
obvious that the Damkélher number could 
be disregarded in planning the model test in 
question. 

Turning now to the Nusselt number, it will 
be observed that, in a masonry dam, the 
external resistance is almost zero on the 
water face, and is negligible on the air face ; 
which means that for all practical intents and 
purposes h= «. So far as this experiment is 
concerned, the constancy of the Nusselt 
number is, consequently, axiomatic. Ergo, 
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1 Air fan 

B. —-Duct 

( Water pump 
D.--Supply pipe. 
F.-Supply pipe guides 

I Channel. 
G.—Water collecting tank 
H.~-Corridor. 

1.—Electric resistances for air heating 
L.---Bayonet heaters 
M.—-Mercury thermometer 
N Amperometer 
O.—Variac. 


(a. b, c).—-Thermocouples for checking air temperature. 

(61. 62, 63, 64, 65, 70, 71, 72, 73. 74, 76, 77, 78, 79).—Thermo 
couples installed in the model. The numbers are the same as 
those of the corresponding electrothermometers in the prototype 


36—Diagram showing experimental apparatus 
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it does not furnish a significant criterion for 
the design. 

Remains the Fourier number, which, 
indeed, is the predominant consideration. 
Hence, to ensure similarity, it suffices in this 
case to satisfy the equation 
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in which the symbols «, ¢ and / refer to the 
prototype, while «,, ¢, and /, are the corre- 
sponding values in the model. 
This criterion may also be presented in the 
form 
xt 


—== }277! 
wy 


in which ’ and + are the scales for length 
and time, respectively. 

For practical purposes, in order to obtain 
a generally satisfactory experimental layout, 
the scale of lengths 4 must lie within the 
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Fig. 37—Temperature-time curves recorded by the 
thermometers at elevation 680. The dotted curves 
refer to the electrothermometers in the prototype, 
the continuous curves to the thermocouples in the 
model. The numbering of the thermometers is that 
shown in Fig. 36. The temperatures are measured 
in degrees Centigrade ; the time—referring to the 
model—in hours. Two hours in the model correspond 
to thirty days in the prototype 


limits twenty to fifty, and the scale of times 
+ must not be less than 200, nor greater 
than 500. Accordingly, the ratio «/«,, must 
be chosen between 0-8 and 10. We could, 
for instance, use for the model the same 
material as that of the prototype—in this 
case, concrete—the ratio «/a,, being then 
equal to 1-0. However, for various prac- 
tical considerations, it was considered prefer- 
able to abstain from employing a_ hard 
material, and the model was made of sawdust, 
which, as seen from Fig. 36, was kept in 
position by means of a hard frame, simulat- 
ing the profile of the dam. 

The model was 2m high and the character- 
istic scales of the experiment were : 


Time Pree )) ck | 
Length 1/1,=30 
Diffusivity a/x,=2°5 


The rigid frame was built of aluminium- 
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Fig. 38—Temperature-time curves recorded by the 
thermometers at elevation 665. (See note on Fig. 37.) 


lined timber, stiffened by steel ties. Fourteen 
constantan-copper thermocouples (num- 
bered 61 to 79 in the figure) were placed in 
the sawdust in such a manner as to repro- 
duce exactly the arrangement of the electric 
thermometers in the actual dam. A second 
frame was built all around the model, so 
as to provide a corridor, into which hot air 
was blown, thus realising the actual thermal 
conditions at the dam. 

The effect of the reservoir water was 
simulated by the perforated horizontal pipe 
D, from which water, at the required tem- 
perature, was sprinkled over the face of the 
model, thus soaking the canvas which 
covered it. 

In this manner it was possible to reproduce 
in the experiment—-to the appropriate time 
scale—the yearly cycle of the external tem- 
perature variations, as it was actually 
observed at the dam. There was, however, 
another, more difficult problem, which 
required also to be solved, namely that of 
the initial internal dam temperature at the 
beginning of the test. This problem was 
solved by successive approximations, i.e. the 
experimental cycle was repeated several times 
(usually two or three times), until it was 
observed that the pattern of the internal 
temperature distribution remained the same 
at the end of each consecutive cycle. In 
order to realise in the experiment the tem- 
perature corresponding to the winter period 
at the prototype, the model was placed in a 
300 cubic metre refrigerating cell, with a 
minimum ambient temperature of —8 deg. 
Cent. In accordance with the adopted scale 
of time, the yearly cycle at the prototype 
was simulated by a twenty-four hours cycle 
in the model. 

In Figs. 37 to 39 the temperature diagrams 
obtained in the experiment for three different 
levels are superposed over the curves 
recorded in the prototype. It will be observed 
that the general agreement between test and 
prototype is excellent. This conclusion 
confirms the principle of the experiment and 
testifies to the fact that similar tests can be 
used by the designers for estimating the 
probable temperature-variation cycle in a 
proposed dam, and thus obtain the magni- 
tude of the thermal stresses, occurring after 
the concrete has cooled down. 

It should be realised, however, that the 
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layout shown in Fig. 36 is by no means the 
only manner in which such a test can be 
carried out. In fact the arrangement sug- 


gested in the second paper on the subject, 
read before the congress (that of Messrs. 
Rocha and Serafim), is materially different. 
4 ee 
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Fig. 39—Temperature-time curves recorded by the 
thermometers at elevation 645. (See note on Fig. 37.) 


In the first place, instead of sawdust which 
obviously could not be employed to repro- 
duce stresses and strains, these authors 
intend using a hard material, viz., either 
bronze, or mortar, or ** Perspex ” (plastics). 

In the second place, instead of the hot-air 
current, which is employed in Fig. 36 for 
representing the external temperature varia- 
tions, it is intended to use one of the follow- 
ing two alternative methods, 1.e. either (a) a 
hot oil bath with a system of coils, where 
hot or cold water can circulate, or (6) radiant 
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Fig. 40—Sketch of water circulation in coils, for a 
projected experiment on thermal effects in dams 
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heating of the faces of the model by means of 
special infra-red lamps, and cooling them by 
jets of dry, cold air. 

The (a) alternative is schematically illus- 
trated in Fig. 40, which is abstracted from 
the quoted paper. 

It will be observed that on the downstream 
side of the model, two coils, made of copper 
pipes 8mm in diameter, are mounted parallel 
to the face of the dam. Water circulates in 
them in opposite directions, thus ensuring 
uniform heating of the oil, from bank to 
bank of the channel. On the other hand, on 
the upstream side the coils are arranged in a 
horizontal plane. The bed of the valley is 
insulated in order to confine the temperature 
variations to the dam proper. These and 
various other precautions are essential to 
produce the correct effect on the material of 
the model and to be able to record the result. 

Copper-constantan thermo-electric couples 
will be used to measure the temperatures in 
the model, while the strains will be recorded 
by bonded electric resistance gauges. Here, 
however, another difficulty arises, for such 
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gauges are known to be largely affected by 
temperature changes. A special technique 
requires, consequently, to be evolved, based 
on the comparative calibration principle ; 
in such a manner that in parallel with the 
gauges fixed to the model, other gauges will 
be attached, for sake of comparison, to free 
test pieces, made of the same material. 
Once the strains are thus found, the stresses 
will be deduced therefrom, using the known 
values of the Young Modulus and Poisson’s 
ratio. These are the general lines of the 
proposed testing equipment. The details, 
however, require still to be worked out. At 
the present stage, it is too early to decide on 
the relative merits of the two tests, the one 
which is already completed, and the other, 
which is still in the course of preparation. 
One point, however, is pretty certain, viz. 
that experiments of this type will soon 
develop and become rather popular, and for 
the next, i.e. seventh, congress, we should 
expect not only two, but a much larger 
number of papers dealing with this par- 
ticularly interesting subject. 


Automatic Correction of Microwave 
Fading 


The system described in the following article employs two aerials mounted on 
one mast at a spacing such that fading does not occur on both simultaneously, 


and a rotary phase shifter to correct differences in phase. 
two aerials are combined and applied to one receiver. 


Signals from the 
The characteristics of 


this automatic space diversity equipment have made it possible to combat the 
difficult transmission conditions caused by the rise and fall of tidal water on a 
sea-crossing more than sixty-nine miles long. 


HE microwave telephone and television 
link between St. Johns, Newfoundland, 
and Sydney, Nova Scotia, which was 
inaugurated on June 18, incorporates a new 
automatic space diversity system on the 


“hop” of 69-2 miles across the Cabot. 


Strait. This is believed to be the longest 
over-water microwave crossing in the world, 
and diversity reception was necessary to 
meet the difficult fading conditions liable to 
be produced by reflections off the water at 
different heights of tide. The equipment for 
this 524-mile link was supplied by Standard 
Telephones and Cables, Ltd., by whom we 
were recently given facilities for examining 
components of the space diversity apparatus 
at the company’s North Woolwich factory 


and are therefore able to amplify the brief 


report which appeared in our August 21 
issue. : 

Previous diversity systems have generally 
been based on the principle of selecting the 
better of two signals from separate aerials 
and receivers, or of combining receiver out- 
puts at some stage. The new S.T. and C. 
system, on the other hand, has been designed 
to achieve similar results while economising 
in equipment by combining the radio- 
frequency signals from two aerials and 
using only one receiver. One aerial is used 
both for transmission and reception, and the 
other, or diversity aerial, is for reception 
only. Both are mounted on the same mast 
(Fig. 1), and in the Cabot Strait crossing the 
spacing between them is 30ft on one shore 
and 15ft on the other, this variation being 
necessary because of the different elevation 
of the two sites above sea level. The aerial 
paraboloids on this difficult section are 14ft 
in diameter as against 10ft on the rest of the 
route. 

The use of vertically spaced diversity was 
suggested by experience going as far back as 


the 17cm telephony and teleprinter link 
between Lympne and St. Inglevert supplied 
by S.T. and C. in 1934—the first microwave 
equipment in commercial service in the 
world. It was found in operating this 
scheme that fading varied with the tide and 
the consequently changing angles of specular 
reflections from the water. These result in a 
standing wave pattern in space. By suitably 








Fig. 1—Repeater station at Red Rocks, Newfound- 
land, showing paraboloids of main transmitting and 
receiving aerial (upper) and diversity aerial (lower) 
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positioning the two aerials on the mast it is 
possible to ensure that fading does not occur 
simultaneously on both and to arrange that 
signals on the two aerials reinforce each 
other. The diversity system incorporates a 
servo-operated rotary phase-shifter in one 
of the aerial waveguide runs. Differences 
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diversity aerial signals. This is used as the 
error signal for the servo system and its 
amplitude is proportional to the extent of 
the difference. 

For convenience in amplification, the d.c. 
signal is converted to a.c. in a 60 c/s chopper 
circuit, producing a mains frequency square 





Fig. 2—Rotary phase shifter. 


in phase are detected and operate through a 
feedback loop to drive the phase-shift rotor 
in the correcting direction. 

A characteristic of the principle described 
is that even large amounts of noise have no 
effect on the operation of the diversity 
system. Because the phase correction is 
accomplished by a rotary device, there are 
no discontinuities or switching transients ; 
the rotor continuously follows up a changing 
phase-relationship in either direction. 

The rotary phase shifter is seen in Fig. 2. 
It is mounted between transitions from 
rectangular to circular waveguide and back 
to rectangular, and is installed in the appa- 
ratus building in the overhead run of wave- 
guide from the lead-in to the top of the rack 
equipment. The rotating part is a hollow 
cylinder approximately 9in long and 3in in 
diameter, in which 
are mounted twO) MAINIx &Rx 
diametrically - opposed — 
rows of  susceptance 


Note transitions between rectangular and circular waveguide, and 
servo-motor for driving the internal rotating cylindrical member 


wave of amplitude and phase depending 
on the original phase error. This is applied 
to one winding of the two-phase motor 
driving the phase-shifter ; since the second 
winding is supplied through a transformer 
with mains frequency a.c., the direction of 
rotation of the motor changes according to 
whether the d.c. input to the chopper circuit 
iS positive or negative, which in turn reflects 
phase differences between the main aerial 
and diversity aerial signals. 

The diversity equipment comprising power 
and meter panels, the 35 c/s oscillator, 
70 Me/s i.f. amplifier and three control units, 
is housed in a standard cubicle. As in the 
other repeater and terminal equipments of 
the link, the rack is a steel framework 
6ft 6in high, 22in wide and 20in deep. 
Electrical connection between the rackside 
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a ferrite phase modu- 
lator, the magnet of 
which is excited at 
35 c/s from an oscilla- 
tor. In this way a phase “* wobble” is pro- 
duced. If, when the signals from both aerials 
combine at the hybrid transformer, they are 
not in phase, a 35 c/s amplitude modulation 
will be present in the combined signal. 

A portion of the if. is taken to a crystal 
detector so that if modulation is present a 
35 cs output is obtained; this is then 


applied to a phase-sensitive detector stage 
in which the modulation is compared against 
the 35 c's oscillator signal as a reference. 
The d.c. output from this stage is positive 
or negative according to the sign of the 
difference 


phase between the main and 


CHOPPER DETECTOR 


Fig. 3—Servo system for automatic control of phase shifter 


cabling and the apparatus units is made 
with bridging plugs inserted in adjacent 
sockets ; thus any unit may be removed 
from: the framework without disturbing 
other units on the rackside. There are no 
waveguide components within the rack. 

All terminal and repeater stations in the 
link have a standard output of 5 watts. 
Each aerial can carry three transmit and 
three receive wideband radio channels, each 
with a capacity of 600 telephone circuits or 
television, although initially three channels 
in One direction and two in the other are 
being used. With slight modification, the 
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equipment can be made suitable for the 
transmission of colour television to N.T.S.C. 
standards when this is required. The New- 
foundland system operates in the band 
3600 to 4200 Mc/s to conform with the 
frequency allocation of the Bell TD2 system. 
Channel separation is 40 Mc/s and the 
information band-width is of the order of 
5 Mc/s. Telephone transmission is by 
frequency-division multiplex in the band 
60 to 2540 kc/s. 

Experience with the diversity equipment 
has been entirely satisfactory. _ Initial 
measurements showed that at a time when 
fading on one aerial was frequently 30 dB 
or more, the combined signal did not fall 
more than 15 dB below the free-space level. 
At times the combined level rose to 6dB 
above free-space level, while for about 95 
per cent of the total time it did not fall more 
than 6 dB below it. The speed of response 
is high, the time constant of the phase- 
shifter motor being of the order of 0-1 sec., 
which gives a response speed sufficient to 
correct for the rates of fading encountered 
in line-of-sight transmission. 

Further automatic space diversity equip- 
ment of the type described in this article is 
being supplied by Standard Telephones anc 
Cables, Ltd., for the overseas paths of new 
microwave links in course of installation 
between Folkestone and Lille, and between 
Carlisle and Belfast. 


Automatic Oil Burner Control 


AN automatic oil burner control unit for light 
industrial and domestic purposes now in pro- 
duction by Newman Industries, Ltd., Yate, near 
Bristol, is the first of a new range of electronic 
control instruments constructed on a standard 
plug-in chassis. In the accompanying illustration 
the chassis is seen fitted into its case and hinged 
forward on its plug-in mounting for on-site 
inspection. Alternatively, the chassis may be 
withdrawn completely and a replacement inserted 
in a few seconds. The remote photocell receiver 
head for flame-viewing is designed for fitting into 
the furnace draught tube and is connected to the 
control unit by metal-braided cable. A 90CG 
photo-emissive cell is used and operates in con- 
junction with a cold cathode valve in the control 





Oil burner control unit with components mounted 
on a plug-in chassis common with that of other 
items in a new range of electronic control apparatus 


unit as the switching device for flame failure 
protection. A red indicator lamp in the control 
unit cover shows the no-flame lockout condition 
and is connected to the sub-chassis by a length 
of flex as shown, so that the cover can be removed 
sufficiently for inspecting the chassis components 
without disturbing the lamp. A thermal relay 
controls the failure-to-ignite time. No _ ther- 
mionic valves are used in the unit. The maker 
has planned a number of instruments using 
similar plug-in chassis to bring various auto- 
matic control facilities within the reach of the 
smaller manufacturer. 
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“ Maidstone By-Pass 


The eastern section of the Maidstone by-pass 
motorway can be taken as typical amongst the 
contracts for motorways now in progress in 
this country. (By contrast the London-Birmingham 
motorway, which has received more attention 
in the Press than other schemes, is unique in 
the size of its contracts and the speed of con- 
struction.) The contract for the eastern section 
covers 5} miles of road with interchanges at 
each end and one intermediate interchange. 
It-includes seven road bridges, one bridge over 
a railway, one vehicle subway and three pedestrian 
subways. The road is built partly in the Folke- 
stone sands and partly in the Gault clay. Cuttings 
are up to 35ft deep, and embankments up to 30ft 
high, with 1,250,000 cubic yards of excavation 
altogether. 

On sand the construction depth of the road 
is 16in, comprising a 4in sub-base of clean broken 
stone, 8in of ‘“‘ wet mix’ (premixed waterbound 
macadam, machine laid and compacted in two 
courses) and 4in of hot rolled asphalt also laid 
in two courses. The sub-base extends under the 
hard shoulder to the side drains. On clay, the 
construction depth is increased to 25in by an 
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additional Yin layer above the sub-base, which 
consists of 6in of chalk topped with 3in of flints. 
No special provision is made to drain this layer. 
The clay formation was sealed with tar and chip- 
pings immediately after excavation. 

The UPPER illustration shows a nearly com- 
pleted section of motorway; the SECOND 
illustration shows construction of the Chrismill 
bridge which will carry the motorway over the 
Maidstone-Dover railway at a 69 deg. skew. 
This bridge is largely of in situ reinforced concrete 
construction, and will have about an acre of deck. 
The LOWER wew shows one of the bridges 
carrying a minor road over the motorway nearly 
completed. Most of the bridges have main 
beams of precast concrete, precast units up to 
around 30 tons in weight being used. The 
appearance of the completed bridges promises 
to be very attractive. 

The eastern section of the Maidstone by-pass 
is due to be completed by next March. It is 
being built under the supervision of the county 
surveyor of Kent County Council. The consulting 
engineers for the bridges are Messrs. Scott and 
Wilson, Kirkpatrick and Partners, and the con- 
tractor is Richard Costain, Ltd. 
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Century of Oil 


By A. C. HARTLEY, C.B.E., M.1LC.E., M.I.Mech.E. 
No. I 


HE International Oil Industry has now 

completed its first 100 years and has 
for a long time considered August 27, 1859, 
to have been its birthday because it was on 
that day that Edwin L. Drake first found 
oi! in Titusville, Pennsylvania, in the first 
well ever to be drilled for the purpose of 
finding oil in the United States of America. 
The industry’s products have, during the 
last 100 years, revolutionised the world’s 
living standards and opened up an entirely 
new era for mankind, and it is appropriate 
that THE ENGINEER, although not an oil 
journal, should take notice of the interplay 
of the developments in the oil industry 
and in all branches of engineering which 
has brought about this remarkable pro- 
gress. THE ENGINEER completed its own 
first 100 years in 1956 and the author contri- 
buted an article on “* Oil and Engineering ” 
to its Centenary Number which dealt 
with this subject in some detail, but the 
rapidity with which the oil industry is 
advancing and increasing its importance in 
everyday life, warrants further attention. 

Some of the earlier history will be retold 
with reference to the contribution made by 
engineering developments to the growth of 
the oil industry and how it, in its turn, 
has inspired further engineering develop- 
ments by providing new and improved oil 
products and by stimulating research and 
providing an immediate and _ large-scale 
market for new _ engineéring materials, 
methods, plant, machinery and _ services. 
Reference will then be made to some of the 
major developments up to 1956, then to 
those in the last three years which have been 
described during the celebrations and to 
some future trends’ in order to show the 
even greater opportunities offered to all 
branches of engineering as the oil industry 
embarks on its second century. 


EARLY HISTORY 


The Centenary of the International Oil 
Industry is being celebrated this year because 
of the rapid development which immediately 
followed the discovery of oil in Drake’s 
well. This rapid development was only 
possible because the world had been made 
ready for it by previous successful attempts 
in Great Britain and in America to replace 
whale oil which had for more than a century 
before been the most satisfactory illuminant 
and lubricant available, but had become 
very expensive. In Great Britain in 1847, 
Dr. James Young, a Glasgow chemist, 
had produced lighting and lubricating oils 
and an improved material for the manufac- 
ture of candles from small oil seepages in a 
Derbyshire coal mine (this might well have 
been looked upon as the beginning of the oil 
industry as we know it to-day), but the 
seepages were too small for the establishment 
of a permanent industry and Dr. Young, 
believing that oil could be produced by 
distilling coals and shales, studied the 
artificial production of oil and took out 
patents in 1850, in which he described 
processes of distillation and refining by 
chemical treatments, many of which are in 
use to-day. Engineers collaborated with 
him in the establishment of a plant at Bath- 
gate, near Edinburgh, to produce oil from 
rich Cannell coal and when supplies of this 
ran out, due to the keen demand for his 


products at home, on the Continent and 
to a very large extent in America, they 
enabled him to develop plant for producing 
oil products economically from oil shale, 
which, although cheap and abundant, gave 
only a small fraction of the yield obtained 
previously from Cannell coal. 

At about the same time, Dr. Abraham 
Gesner in America, a Canadian physician 
and geologist, developed a process for 
making illuminating oil out of bituminous 
coal and started a refining industry, which 
also dealt with about 30,000 tons a year of 
Boghead coal imported from Scotland. There 
had thus been developed a large market for 
petroleum illuminating and lubricating oils 
and refineries had been built for their proces- 
sing before Drake’s well became productive. 

There was immediate appreciation of 
petroleum as a far cheaper material for the 
production of lamp oil and there was plant 
available which could readily be adapted to 
its manufacture. When further oil wells 
came in, the price of crude oil came down 
and gave the producers of the finished oils 
handsome profits and the oil industry was 
firmly launched. Engineering improvements 
in the plant used in Scotland led to rapid 
developments and there were no less than 
120 shale works in operation by 1865. Then, 
however, oil products from the United 
States, where the developments had been 
even more rapid, began to compete in the 
European market, because they were much 
easier to produce and refine from oil than 
from oil shale, and the consequent rapid fail 
in prices led to the abandonment of many 
of the shale works. Some, however, fortu- 
nately survived by applying the closest atten- 
tion to the development of their processes 
and using to the full advances in engineering 
to improve their retorting and refining 
plant. The old horizontal iron retorts were 
replaced eventually by batteries of vertical 
steel refractory lined retorts burning the 
fixed carbon in the spent shale as fuel and 
capable of handling 1000 tons of shale a day. 

Civil, mechanical and electrical engineer- 
ing continued to contribute to the full in 
the development of economical methods of 
mining, handling, crushing and retorting 
the shale and in discovering, producing and 
transporting the crude oil and in refining 
and marketing the products, thus beginning 
to pay back the debt they were beginning to 
owe to the oil industry for providing the 
better and cheaper fuel and lubricants that 
were making their own engineering develop- 
ments possible. The steady and continuing 
development of the oil shale industry, in 
spite of all its difficulties, has been of great 
importance in providing experience for 
British engineers which has enabled them 
to play a full part in the rapid development 
of the international oil industry in all parts 
of the world during the past 100 years. 
Within the first ten years of that period, crude 
oil was being produced in Rumania, Russia, 
Italy and Canada and by 1900 in Poland, 
Japan, Germany, India, the Dutch East 
Indies and Peru. Discoveries in Mexico, 
the Argentine, Trinidad and Persia had 
followed by 1911. 

After oil has been discovered, its produc- 
tion, transportation and refining involve the 
establishment of large communities requir- 
ing all the public services and amenities and 
all the industrial facilities of a large provincial 
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town, and in many cases additional special 
services, such as air conditioning to temper 
the severe climatic conditions abroad. It is 
interesting to note that although natural oil 
was discovered less than a century ago, the 
annual production in 1900 was 20,000,000 


tons ; this annual rate has been doubled 
each decade and it was more than 700 
million tons in 1956, and during the last 
three years has risen to more than 900 
million tons. The story of oil is therefore one 
of great achievement and some of the con- 
tributions made by engineers in the various 
branches of the industry will now be briefly 
described. 


DEVELOPMENTS TO 1956 


Oil Exploration.—It is important to realise 
that unlike coal, which is solid and remains 
where it is formed, oil is liquid and may 
migrate considerable distances laterally and 
vertically, and only provides a prospective 
oilfield if it is trapped in reservoir rock or 
sand, sealed in by impermeable cap rock. 

The civil engineer was very early on the 
scene to play his part in oil exploration by 
surveying, map-reading, road-building and 
providing means of access and subsistence 
to enable geological surveys to be made. In 
recent years, these ground surveys had been 
greatly helped by air reconnaissance, air 
photography and photo-geological inier- 
pretation. Mechanical and electrical engin- 
eers and engineers from many of the newer 
branches of engineering soon entered the 
field and are playing an increasing part in 
contributing the improved methods now 
used for supplementing the efforts of the 
geologist and making more certain the 
location of prospective oilfields. They have 
assisted geophysicists in the development 
and use of gravimetric, magnetic, electrical 
and seismic methods of surveying. These 
depend upon highly sensitive instruments 
to measure slight variations in gravitational 
forces of the earth, in the intensity of the 
magnetic field, in electrical conductivity and 
in the velocity of transmission of seismic 
waves in the earth. 

The use of one or more of these geo- 
physical methods often establishes the pos- 
sible existence of favourable underground 
conditions, but cannot indicate whether 
oil has ever been trapped in the structure 
and, if so, whether it remains there now. 
The only method of proving an oilfield is 
by drilling wells, but further developments 
in geophysics are assisting in the location 
of test wells so that fewer dry holes are 
now being drilled. 

Oil Well Drilling —The only equipment 
available to Drake when he drilled his 
first well was that normally used for drilling 
water wells, and it is fortunate that he had 
only to reach a depth of 69ft. It says much 
for the pioneers who produced the early 
drilling rigs, largely from rough-hewn 
timber, that there were traces of many of 
their ingenious devices. in the design of drill- 
ing rigs for the next sixty years or more. 
Drilling during that period was by the 
cable tool method, in which a heavy steel 
bit of the chisel type was suspended by a 
manila rope in the earlier days and later 
by steel-wire cable, motion being imparted 
to it by a crank and beam which utilised the 
stretch and spring of the rope or cable to 
produce an impact on the formation some- 
what like the cracking of a whip. The 
chippings were baled out after Sft or 6ft 
had been pulverised, and a good day’s 
progress was usually: of the order of 15ft 
to 25ft if the going were good. Mechanical 
engineering developments just before the 
turn of the century led to the adoption of 
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* oags 
the rotary, or mud flush, system of drilling 
and real progress began to be made. This 
system, as its name implies, depends upon 
the more orthodox method of rotating a bit 
of special design which cuts the formation 
with a combination of a cutting and paring 
action imparted by the cutter wheels revolv- 
ing in the bit head. The bit is connected to 
screwed drill pipe rotated at surface by a 
special rotary table, a continuous flow of 
mud being pumped down the drill pipe and 
up the annular space, cooling and lubricating 
the bit and bringing the cuttings to the 
surface. The mud is loaded with barytes 
and other materials to specific gravities of 
1-25 or more in order to counterbalance 
the pressure of the oil in the formation and 
to prevent the oil gushing to the surface 
when the well is drilled. 

A special hydraulic packing gear has been 
devised to enable drilling to be carried out 
under pressure, and it is used in the case of 
very deep wells where the weight of mud 
alone would not counterbalance the oil 
pressure. It has been necessary to develop 
throughout the years improved drilling tech- 
niques to enable ever deeper wells to be 
drilled and deeper oilfields to be discovered. 
At these depths, higher pressures are encoun- 
tered, and reservoirs having rock pressures 
of more than 6000Ib per square inch can 
now be explored without difficulty. The 
very special problem of drilling 3 miles or 
more below the surface called for a highly 
specialised design of casing, drill pipe, rotary 
tables and particularly of lifting gear, which 
is the key to the operation. The necessity 
for very rapid hoisting speeds, so that the 
drill pipe can be drawn from the hole for 
changing bits and lowered again with the 
minimum loss of time, has produced a special 
design of hoisting gear which has no equal 
in any other branch of mechanical engineer- 
ing. The handling of high pressures, both 
in mud, oil and gas, calls for very special 
designs in valves and surface fittings, as well 
as in oil well casing. 

The requirements of the international oil 
industry have led to the development of 
special types of steel in order to produce the 
toughness and high tensile qualities required 
at these great depths, where dimensions 
permit of only the minimum factors of 
safety. Steam was used extensively in the 
early days of drilling to drive the draw-works, 
rotary table and mud pumps, and it is still 
the most satisfactory power because of its 
flexibility. It cannot, however, be used 
economically in oilfields where water is 
extremely scarce or unsuitable for boilers. 
In such conditions, the internal combustion 
engine and electric motor drives have been 
increasingly used. The necessary flexibility 
to enable steady pulls to be maintained by 
the draw-works on the drill pipe and steady 
pressure on the mud, &c., has been obtained 
by fitting hydraulic couplings. Drilling by 
electric motors has usually been adopted 
where a large number of wells have had to 
be drilled in a fairly restricted area and where 
it has been possible to obtain sufficient electric 
power. 

The depth of the early wells was rarely 
more than 3000ft, but wells were regularly 
drilled to 17,000ft, and in some cases even to 
more than 20,000ft by 1956. 

The industry has used each advance in the 
design of new tools for fishing in case of 
“twists off? of drill pipe, of new methods 
of coring and of testing wells. Production 
in tight formations has been increased by 
shooting and by acid treatments. More 


recently, methods of electrical logging have 
been used to survey wells before the casing 
is lowered and have provided valuable 
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geological information, and in many cases 
have done away with the need to core and 
have greatly speeded up operations. 

Oil Production.—In the early low-pressure 
oilfields, relatively small quantities of gas 
came out of solution when the oil was reduced 
to atmospheric pressure, and this gas separa- 
tion could be allowed to take place in tanks 
working at atmospheric pressures with very 
little effect on the quality of the crude. In 
the deeper oilfields now being produced, 
the pressure of the crude oil in the reservoir 
may exceed 5000lb per square inch, and 
flowing pressures at the top of the well may 
be more than 3000lb per square inch. 
Natural petroleum gas in proportions varying 
from 2000 : 1 to 4000: 1 by volume is dis- 
solved in the oil. If these high pressures were 
released in a single stage, large quantities 
of light oil fractions, of great value as a 
constituent of petrol, would be carried away 
with the gas. The flow of oil is therefore 
directed, after a preliminary separation of 
the leanest gas at the well head, to a series 
of heavy steel separators, each being at a 
lower pressure than the one before and rang- 
ing from about 1500 lb to 15 1b per square 
inch. The gas is taken off at each stage, and 
the crude oil is then delivered to flow tanks, 
from which it is pumped down pipelines to 
the refinery or to the crude oil loading 
terminal. The gas is used as far as possible 
in the oilfields and in the pumping stations 
and refineries and is processed for production 
of special products. 

Crude Oil Transportation.—Oilfields are 
usually found a considerable distance from 
the refinery or crude oil loading terminal 
site, which must necessarily be alongside 
deep water to enable products and crude oil 
to be loaded into ocean-going tankers for 
delivery to the world’s markets. Oil was 
for many years transported from the wells 
in oak barrels, but proposals were made as 
early as 1861 for a wooden pipeline, 4in in 
diameter and 6 miles long. The first successful 
line was made of cast iron pipe, 2in in dia- 
meter, with screwed joints. It, too, was 6 
miles long, and had steam-driven pumps 
which delivered about 70,000 gallons of oil 
a day. Further lines were built during the 
next year or two, and by 1878 a 6in line, 125 
miles long, had been built across the 
Alleghany Mountains. By 1910, about 
20,000 miles of line were in operation, and 
this was increased to 70,000 by 1920, and to 
112,000 by 1930. The use of cast iron pipe 
was replaced by lap-welded steel pipe, and 
later by seamless steel pipe. Diameters had 
been increased to 16in by 1939, and screwed 

joints had been replaced by welded joints, 
first with swelled ends and inner rings, and 
later by plain butt joints. 

Problems of expansion and contraction 
had quickly asserted themselves in the earliest 
days, and lines buried in the ditch during 
the hot summer weather suffered from pulled- 
out joints in the next cold weather. Similarly, 
lines laid in shallow ditches in cold weather 
expanded and threw themselves out of the 
ditch in the next hot weather. These diffi- 
culties were overcome by crowding an excess 
of pipe into the ditch with sufficient cover to 
hold the pipe in position, but serious corro- 
sion problems were the next difficulty. An 
extra thickness of steel was first used as a 
corrosion allowance, but this only postponed 
the trouble. Methods of pickling, priming, 
wrapping and enamelling the pipe were then 
developed to provide protection against 
corrosion, and means have been devised for 
testing the soundness of this protection. 

The alternative method of laying and 
supporting lines above ground has been 
successfully used in Iran, where there is no 
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atmospheric corrosion. There was first 
tendency for lengths of some miles to move 
in one direction under the influence of the 
daily expansion and contraction due to the 
variation of 100 deg. Fah. in day and night 
temperatures, but this was overcome by 
making a sharp bend in the pipe of a tow 
degrees alternately in each direction every 
70 yards or so, thus zig-zagging the pipe 
across country. 

During the 1939-45 war, a 24in pipeliie, 
1352 miles long, with twenty-six pumping 
stations, was built in America to carry Texas 
crude oil to the industrial areas of New 
York and Philadelphia, and this was followed 
by another pipeline, 20in in diameter and 
1475 miles long, for conveying finished pro- 
ducts. These lines worked at 7001b per 
square inch pressure and were made necessai y 
by the severe losses being inflicted on tankers 
carrying oil along the Atlantic seaboard, 
but, apart from these losses, they proved so 
much more efficient in the use of steel, power 
and men than tankers, that they quickly led 
to proposals for more large-diameter lines. 
Every inch in diameter of line gives an appre- 
ciable reduction in capital and operating 
costs, but brings new problems to the mech- 
anical engineer to solve. Seamless pipe 
cannot be made at present in diameters larger 
than 26in, and there is great difficulty in 
maintaining reasonably uniform wall thick- 
ness. Pipe of uniform wall thickness has 
been made for many years by rolling single 
steel plates in the form of a circle and then 
fusion welding the longitudinal seam. The 
pipe is then subjected to a hydraulic pressure 
sufficient to stress the steel beyond its yield 
point and expand the pipe into a die. The 
pipe is thus made truly circular and straight, 
and the yield point of the steel is raised. 

The oil industry, and particularly that part 
of it laying gas lines, has been quick to take 
advantage of the higher permissible working 
pressures of this type of pipe by reducing 
the wall thickness and making great savings 
in steel. This fusion weld process involves 
the use of very heavy plant which limits the 
diameter of the pipe produced to about 26in, 
and engineers have made a valuable con- 
tribution to the oil industry by adapting the 
submerged-arc welding process for the reliable 
production of welded and expanded pipe of 
up to 36in diameter. This increase in dia- 
meter has enabled great savings to be made 
in the capital and operating costs of pipelines 
and has led to the construction of the 30in 
diameter Trans-Arabian pipeline, 1000 miles 
in length, from the Persian Gulf to the Medi- 
terranean, the 30in, 32in Iraq Petroleum 
Company’s line from Kirkuk to Banias, also 
on the Mediterranean, and many large- 
diameter lines in North and South America 
and in Canada, notably the Trans-Mountain 
pipeline, more than 700 miles long, from the 
Alberta oilfields to Vancouver. 

The oil industry has encouraged the 
development of specialised earth-moving, 
ditching and back-filling machines for pre- 
paring the right of way and the trenches, 
and side boom tractors, cleaning and prim- 
ing and wrapping machines for handling 
and protecting the pipe against corrosion. 
Civil and mechanical engineers have made 
great contributions to these developments, 
and more recently electrical engineers have 
contributed to the development of cathodic 
protection, which is now almost always 
applied to pipelines to deal with the inevitable 
faults or damage to coatings called “ holi- 
days.”’ In this method, current is drained 
from the pipelines either by coupling them 
to magnesium anodes or, when an electric 
supply is available, by using transformers 
and rectifiers and ground beds. Experience 
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has shown that, when correctly applied, 
complete protection can be given to pipe- 
lines even when considerable damage has 
been suffered by the coating, but in these 
cases it is at the expense of increased con- 
sumption of anode or current. 

Reciprocating pumps of the duplex and 
triplex double-acting ram type were almost 
universally used for oil pipelines operating 
at pressures of 600-800 Ib per square inch 
in the earlier days, and were driven by steam, 
compression-ignition engines or electric 
motors according to circumstances. In 

1916, multi-stage centrifugal pumps driven 
by steam turbines were installed in the 
Persian pipelines and proved to be very 
flexible and capable of running very long 
periods without shut-down. In the case of 
desert lines where water is not available, 
centrifugal pumps have been driven by 
compression-ignition engines through speed- 
up gears, and heat-exchangers have been 
installed to enable the circulating water of 
the engine to be cooled by the oil which is 
being pumped. In the early centrifugal 
pump installations, each pump operated in 
parallel, developing the full line pressure, 
but more recently, pumps have been arranged 
in series so that the full throughput passes 
through each pump in turn and each adds 
its proportion to the full pressure. More 
efficient, flexible and simpler installations 
have thus been achieved. 

The pipelines deliver oil to storage tanks 
in the refinery or the crude oil terminal tank 
farms, where all-welded steel tanks are now 
the common practice. They are usually of 
10,000 to 16,000 tons capacity, but some of 
more than 20,000 tons capacity are now 
being built. These are 168ft in diameter 
and 48ft in height. They are usually sur- 
rounded by bunds capable of containing the 
oil should the tank be damaged. Fixed 
roofs are used for heavy, non-volatile oils, 
but steel roofs floating on the oil are now 
used for crude oil and for light oils in order 
to reduce loss by evaporation and to reduce 
fire risk. Great care is now taken to earth all 
parts of the tanks and protect them against 
lightning. Cathodic protection is frequently 
applied to prevent corrosion of the tank 
bottoms, and tanks are carefully insulated 
from the pipelines to prevent increased 
corrosion if they should become anodic to 
the pipeline system. The pipelines so far 
referred to have been for handling crude oil, 
and pipelines for supplying finished refinery 
products to the marketing depots will now 
be described. 

Refined Products Transportation.—Pipe- 
lines for refinery products have been devel- 
oped chiefly in the United States, where 
refined products are handled in larger quan- 
tities than elsewhere, and there are now 
25,000 miles of products lines in operation. 
At first, a different line was used for each 
product, but during recent years it has 
become almost universal practice to pump 
aviation and motor gasolene, kerosene, 
gas oil and light heating oil through a single 
line, and in some cases butane and propane 
and heavy fuel oil have also gone through 
one line. Plugs of water or mechanical 
separators were at first put between the 
different products, but experience has shown 
that provided the velocity of the oil in the 
pipe is kept well into the turbulent region, 
and if the sequence of products is carefully 
chosen, the amount of co-mingling is toler- 
able and products can be kept to specification 
when delivered to the depots. Inhibitors, 
either water- or, more recently, oil-soluble, 
are introduced into the line at the first 
pumping station and their amount is regu- 
lated to prevent corrosion inside the line. 
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It has been found that the friction factor of 
the line can be kept low by these means. 
Facilities are always provided for running 
scrapers through the line. 

Products pipelines of diameters from 6in 
to 20in or more have been installed and they 
are operated at pressures of up to 1000 Ib 
or 1200 lb per square inch, chiefly by centri- 
fugal pumps. These are almost always 
designed for series pumping in each station, 
and the lines are operated throughout from 
the initial station, through the boosting 
stations as a closed or tight system, without 
the product going in and out of tanks. 
Reliable displacement meters have now been 
produced commercially and are used wher- 
ever oil is put into or taken out of the system. 
Provision is made for the regular checking 
and calibrating of the meters under the 
working conditions of temperature and 
pressure, and the passage of the interface 
between any two products can be accurately 
forecast to enable the operators to carry 
out the necessary switching operation at 
intermediate take-off points and at the 
terminal into the appropriate tanks. 

Standby pumping capacity is installed at 
the initial station, but frequently not at the 
intermediate boosting stations, because in 
series pumping the spare at the initial 
station can raise the pressure to some extent 
and help the booster. Electric motor drives 
are generally preferred where an electricity 
supply is available, but compression-ignition 
engines are frequently used with speed-up 
gears of ratios of up to 10:1. Centrifugal 
pump speeds of 3500 r.p.m. are generally 
used, but in some cases pumps with speeds 
as high as 5000 r.p.m., taking 2500 h.p., 
have been installed. There has recently 
been a tendency towards unattended pump- 
ing stations, both electric and engine-driven, 
and the sequence of starting and shutting- 
down operations is automatically timed and 
controlled and is set in motion and monitored 
by means of telephones and teleprinters 
hundreds of miles away. During operation, 
these stations automatically report to the 
central control room readings of suction and 
delivery oil pressures, speeds, temperatures, 
&c., at prearranged intervals. 

Products pipelines are almost always 
buried in order to avoid undue variations 
of temperature, and therefore of expansion 
and contraction of the oil, which makes 
accurate forecasting of the position of the 
interface more difficult. Where sufficient 
movement of oil products in one direction is 
required, bulk pipeline transport has proved 
to be more economical than rail or road 
transport, even in average terrain, and 
much more so in difficult or mountainous 
country, and many lines are at present 
under construction or in the design stage. 
One interesting case is the 10in Trans- 
Iranian products pipeline built to take 
Abadan products to Teheran with a first- 
stage capacity of 1,000,000 tons a year and 
a second stage with extra pumping stations 
of 2,000,000 tons a year. This line is more 
than 600 miles long and crosses difficult 
mountain ranges at 6200ft elevation, through 
which at present there are only difficult 
roads and a single-track railway, whose 
capacities are urgently needed for general 
traffic. 

During the war, military rather than 
economic considerations were all-important, 
and even where the quantities of products 
required to be moved in one direction were 
relatively small, pipelines of small diameter 
were laid to avoid the use of packages or 
bulk road or rail transport and to ensure 
regular supplies. Indeed, difficulties in 
ensuring regular supplies by tins, barrels or 
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jerricans, with losses of more than 50 per 
cent in extreme cases, led to the laying of 
pipelines to follow as closely as possible the 
advance of the armies in North Africa and 
elsewhere in 1941. These were “ Victaulic ” 
jointed steel lines of 4in, 6in, 8in, and 10in 
diameter laid on the ground, or buried 
lines with other types of joints. Petrol or 
diesel engine-driven pumps were installed 
to boost the oil every 10 or 20 miles or so. 
The success of these pipelines and the 
increasing fuel demands of the modern 
mechanised army led to the requirements 
stated by Lord Louis Mountbatten in 
April, 1942, and referred to by the Rt. Hon. 
Geoffrey Lloyd, Secretary for Petroleum, 
for a cross-Channel petrol pipeline to 
supply the Allied armies when the re- 
invasion of the Continent took place. This 
involved the laying of two types of 3in pipe 
which would have been completely uneco- 
nomic in peace time, but which eventually 
supplied 172 million gallons of motor spirit 
across the Channel with the loss of 
only 1-1 per cent. These have been fully 
described elsewhere as “‘ Operation Pluto ” 
(Pipe Line Under The Ocean). 

Oil Refining —Refining is a combina- 
tion of physical and chemical operations 
designed to convert crude oil into a series 
of fractions or cuts and to treat these raw 
products chemically to remove any undesir- 
able impurities, such as sulphur compounds 
and unsaturated hydrocarbons. In the 
early days, separation was achieved by 
distillation in simple batch stills, which 
produced a few impure fractions, such as 
petrol, paraffin and fuel oil. A simple 
treatment was used to improve the colour 
and odour, and the products were then 
marketed. Demands for better products in 
ever-increasing quantities led to the develop- 
ment of continuous shell still distillations 
units and later to pipe stills with fractionat- 
ing columns. These methods produced 
straight-run motor spirit up to the limit of 
that naturally available in the crude. In 
the 1920s, demands arose for a much im- 
proved motor spirit, and processes of 
thermal conversion or cracking were devel- 
oped. In recent years, further processes, 
called thermal reforming, catalytic cracking, 
polymerisation, alkylation and isomerisa- 
tion, have been developed. These processes 
enable the proportions and qualities of the 
various fractions to be adjusted to market 
requirements. Vast plants requiring power 
stations, water pumping plants and services 
on the scale of a large provincial town are 
required. 

Oil Loading.—Until the outbreak of the 
war, tankers were rarely more than 16,000 
tons capacity and required a depth of about 
32ft at low water. Since the war the size of 
tankers had been increased to 32,000. tons 
or more by 1956. These require a minimum 
depth at low water of 40ft. Where this 
depth could be obtained in a river close to 
a suitable site for a loading terminal, light 
jetties were generally used to carry the oil 
loading pipes and more substantial dolphins 
were constructed against which the tankers 
could be berthed. In the early development 
of new fields, where river loading facilities 
were not available, sea loading lines were 
pulled from the shore, in some cases to a 
distance of 2 or 3 miles, to supply tankers 
moored at buoys where the depth of water 
was sufficient. These loading lines were, 
until fairly recently, 10in. or 12in in diameter, 
but greater experience in laying sea lines 
made it possible to use diameters of 20in 
or 24in with greatly increased throughput 
by 1956. 

(To be continued) 






























Letter to the Editor 


We do not hold ives responsibli for the opinions of our 
correspondents) 





COSTS OF BRIDGES AND 
ELECTRIFICATION 


Sir,— You may recall that I am one of the 
contributors to your correspondence during 
1958 on “ Railways into Roads.” I have 
been studying your account of the Tancar- 
ville Bridge and have made some rough 
calculations. The bridge is 60 per cent as 
long as the Forth and Severn bridges 
authorised in this country, and has the same 
carrying capacity. Our bridges are estimated 
to cost £15,000,000 each, for the bridge 
structure alone. Your article states that 
“The cost of the bridge itself, excluding 
ancillary road work, amounts to about 
Fr.8000 million.” This at the present rate of 
exchange is £5,700,000. It is not clear 
whether this sum includes the 440m of 
approach spans on one side of the bridge. 
Even if these spans are not included in the 
cost quoted, there appears to be a frightening 
difference in the cost of civil engineering 
works in this country compared with France. 
I am sure that your readers would be 
interested to have more information regarding 
the cost of this bridge, and I hope to see some 
more information in a future issue. 

On quite a different subject, | was aghast 
to read in the Daily Telegraph yesterday, 
page 15, column 4, that the British Transport 
Commission, having taken ten years to 
electrify the line between Liverpool Street and 
Southend, with £10,500,000 of the taxpayers’ 
money, have decided to tear it up again and 
change it to the French high-voltage system, 
which, incidentally, was, I believe, in use 
in France before they started to electrify this 
line. It is interesting to note that this system, 
now to be virtually scrapped, cost £70,000 
per mile of single track, so that the cost for a 
four-track line works out at £280,000 a mile, 
which is considerably above the figure for a 
full-sized motorway, including the land and 
all necessary bridges ! When will the British 
public realise that the high-ups in the B.T.C. 
are simply playing ducks and drakes with our 
money ! 

I very much hope that I may see some 
comment on this latest example of centralised 
“ planning” in your valuable paper, but I 
suppose it is dangerous ground for you as 
the electrical industry must be licking its lips 
at the prospect not only of this latest scheme, 
but of converting the Victoria-Dover line 
when they have completed the present low- 
voltage system ! 


D. F. C. VOSPER 


Llandovery, 
Carmarthenshire, 
August 25, 1959. 


[There is editorial comment on the subject 
covered by the latter part of this letter on page 
169 of this issue.—Ep., THE E.] 
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Book Reviews 


The Structure of Metals: A Modern Con- 
ception. Published for the Institution of 
Metallurgists by Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, London, 
S.E.1. Price 25s. 

WHILE astronomers have been defining still 

further macro-space, aided by radio tele- 

scopes, modern physical metallurgists have 
been exploring micro-space with electron 
microscopes and new mathematical aids to 
speed their work. This little book, which is 
small enough to slip easily into one’s pocket, 
will help engineers and metallurgists to 
follow what the physicists are thinking. 


~ 


LETTERS AND LITERATURE 





Each year since 1947 the Institution of . 


Metallurgists has held a week-end refresher 
course, at which many of its senior Fellows 


have gathered from all corners of the: 


country. Each year four leading authorities 
have presented to these gatherings a survey 
of the present state of knowledge in regard 
to some particular aspect of metallurgy. 
Originally it was solely for the members of 
the Institution that their papers were pub- 
lished in book form. Soon it became apparent 
that the information was too valuable for 
such limited circulation, and now for the 
third year running the refresher course 
lectures have been made available to a wider 
public. Hence, it comes that the 118 pages 
of this little book record four papers, which 
form together a planned course and were 
presented by their authors at the twelfth of 
these courses at Eastbourne in 1958. 

The first paper was by Professor G. V. 
Raynor, of the University of Birmingham, 
on “‘ The Electron Structure of Metals.” He 
dealt with the various developments which 
have taken place over the past twenty or 
thirty years on the theoretical side of the 
electron theory of metals. We now have a 
picture of a regular array of ions forming the 
crystal lattice, electrons in each ion, and 
valency electrons free to wander through the 
lattice. The second paper was by Dr. J. A. 
Catterall, of the National Physical Labora- 
tory, Teddington, on “‘ Experimental Aspects 
of the Electron Theory of Metals.” He 
concludes his paper with the following 
quotation : “‘ Between the delineation of the 
Brillouin zone structure and the quantitative 
explanation of any single property of a real 
metal lies an expanse of almost uncharted 
country, and any information which can 
serve as a guide must be seriously examined.”’ 
To an engineer who must get on with the 
job in practice and do something this might 
seem disappointing. The third paper was by 
Professor A. G. Quarrell, of the University 
of Sheffield, on “* Dislocations in Metals.” 
Fracture of metal crystals, like the yield, 
occurs at much lower stresses than predicted 
by theory. Engineers must risk lives on the 
practical indications of fractures, so it is to 
be hoped that mathematicians and physicists 
will be able to increase the accuracy of their 
theory. The fourth and last paper was by 
Dr. J. Nutting, of Cambridge University, on 
“* Seeing Dislocations.” He concluded that 
the purely theoretical approach, from 1933- 
1956, to the study of dislocations now 
appears to have come to an end. It seems 
that all future work on dislocations will 
involve a direct experimental approach, 
making use of the techniques which he 
outlined in his paper. 
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It would be impossible for anyone to find 
this information elsewhere, gathered together 
in such a convenient form. The authors 
have quoted from more than a dozen different 
sources of references to publications used by 
physicists. Indeed, of the sixty-one references 
given by these four lecturers, none are to the 
Transactions of the Iron and Steel Institute, 
and only five are from the Institute of Metals. 
Yet it was from the members of these two 
Institutes that the Institution of Metallurgists 
sprang, with a thoroughly metallurgical! 
background. The well-proved metallography 
of macro-structure and micro-structure, as 


_shown by magnifying glass and high-powered 


optical photomicrography, is still of great 
practical importance to users of metals. 
That is not discussed in these four lectures, 
which follow the present day fashion for 
mathematical expression. They point to 
some ways in which it is hoped that at some 
future date physics will help still further the 
users of metals and alloys. 


The Manufacture of Iron and Steel : Vol. II, 
Steel Production. By G. REGINALD 
BASHFORTH, F.I.M. Second revised edition. 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 40s. 

WHEN first published in 1951, as a well- 
illustrated and documented textbook for 
students and reference book for indus- 
trialists, this was the second of two volumes. 
The first had covered the primary work of 
iron production, such as the choice of ores 
from which iron is smelted and the operation 
of blast furnaces. In this way the.author had 
already carried his subject as far as the 
methods of producing pig irons, ferro- 
alloys and wrought iron. In his following 
volume, of which this book is the subse- 
quently revised second edition, he reviewed 
the methods of steel production. 

The text is easy to read in diffused daylight 
but the rather glossy surface of the paper 
seems to cause unpleasant glare from con- 
centrated artificial lighting. The 390 handy 
sized pages are helpfully illustrated with 
156 figures and each of the thirteen chapters 
is concluded with a list of references, which 
will be valuable to students who come new 
to the subject and wish to study it seriously. 
Older readers may have in mind other 
preferred references; for example, one 
might have expected mention of Sir Henry 
Bessemer’s magnificent autobiography in 
Chapter 2, which is on the Bessemer process, 
but it is not mentioned. 

The need for a second edition in such a 
relatively short time is a tribute to the book, 
and the author has taken the opportunity it 
offered and included much new material. 
This has entailed radical redrafting and the 
author has achieved his object by trans- 
ferring the whole of the material dealing with 
fuels, furnaces, refractories and instruments 
to a third volume, which it is hoped to pub- 
lish soon. The new edition has gained by 
the inclusion of a chapter on the funda- 
mental principles of the physical chemistry 
and thermodynamics of steel making. 

For the limited field covered, the book has 
been brought up to date by the author, who 
has now been directly connected with the 
manufacture of iron and steel for the past 
thirty years, The field is of necessity limited, 
so engineers should not expect to find in this 
book references to the low-alloy steels, 
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stainless steels, and other special alloy steels 
which are now of importance where resistance 
to corrosion, oxidation and creep are 
essential. 

The book covers well the production of 
ordinary steels and that subject is nowadays 
essential background knowledge for indus- 
trialists, engineers and scientists. To all 
such this book should be most welcome. 


Elements of Physical Metallurgy. By ALBERT 
G. Guy. Addison-Wesley Publishing Com- 
pany, Inc., 10-15, Chitty Street, London, 
W.1. Price 9.50 dollars. 

Tuis businesslike textbook is intended for 
students of metallurgy who have already had 
a good schooling in elementary chemistry, 
physics and mathematics, as is necessary for 
all metallurgists. An introduction to the 
theory of dislocation and additional matter 
on the electron theory have been included in 
this new and considerably revised second 
edition. It also includes a new chapter on 
Phases in Metal Systems and is as up to date 
as possible, for the author has had entire 
chapters read critically by twenty-three 
different persons whose help he acknow- 
ledges in the preface. The book will be 
understood and appreciated by engineers and 
many other users of metals who will be 
helped in its study by the sensible contents 
list and by the index. 

No such book can cover in its 528 pages, 
which are well illustrated with many photo- 
graphs, photomicrographs and diagrams, the 
whole of the subject, but the author has faced 
his problem cleverly. After preliminary 
chapters, which survey metallurgy, atomic 
and crystal structures, he deals with phases 
in metal systems and phase diagrams. From 
these he proceeds to the physical properties, 
elasticity, plasticity, corrosion, oxidation and 
diffusion in metals. The last three of the 
fourteen chapters into which the book is 
divided describe _ recrystallisation, grain 
growth, age hardening and heat treatment. 

The author is Professor of Metallurgical 
Engineering at Purdue University and 
obviously keeps in touch with European and 
Russian work in his field. 

Short quotations are printed under the 
heading of each chapter to weave the reader 
into the web of science which stretches back, 
past the alchemists and the camp fires of 
ancient man, to the huge ball of vapour 
consisting of iron, silicon, aluminium and 
other elements that was the nascent earth. 
These quotations are taken from apposite 
writings of Bernal, Carlyle, Lucretius, Voight, 
Bacon, Roozeboom, Steno, Huygens, Dalton, 
Alexander Pope, Roberts-Austen (misspelt 
Austin), Biringuccio, Wilm and Samuel 
Johnson ;_ this seems to indicate a wide 
comprehensiveness in the author’s reading. 
Perhaps that is why not the least valuable part 
of this book will be found to be the twelve- 
page-long appendix on the Literature of 
Metallurgy ; this deserves study by every 
student of the subject. 


Statistical Quality Control. By D. H. W. 
ALLAN. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 28s. 

Tus is an interesting and useful little book 

(130 pages), designed, according to the 

author, so that it can be read and understood 

by a production executive or engineer during 

a four- or five-hour aeroplane journey. Its 

purpose is to demonstrate the usefulness in 

industry of statistical quality control charts 
and statistical methods of sampling, and 
not to give detailed instruction in their use, 
the author’s idea being, that having succeeded 
in interesting his quarry, he can then pass 
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him on to longer and more detailed text 
books. 

Mr. Allan first states what he considers to 
be the objectives of statistical quality control 
which he simplifies (and perhaps over- 
simplifies) to a basic statement that there is 
always variation in the measured quality of 
manufactured products, that this variation 
can be divided into a random element and 
“‘ assignable causes.” The random element 
if stable can be graphed by the statistical 
quality control (SQC) chart, “ assignable 
causes ’’ being shown by movements beyond 
the control limits. 

A chapter on the scope of statistical 
quality control in an organisation is followed 
by “* Some Elementary Statistical Concepts ” 
which concentrates on an introduction to 
the frequency distribution, its different forms 
and characteristics. There then follows a 
sensible chapter recommending that before 
any programme of statistical quality control 
is started it is essential to study process 
capabilities ; and suggestions for making 
such a study are given. The remainder of 
the book deals with Statistical Quality Con- 
trol Charts, Statistical Acceptance Sampling 
(with, however, too brief a reference to 
Sequential Sampling), Statistical Methods 
for Investigation and Experimentation, and 
Sources of Information. In regard to the 
last chapter, since the book was written 
and published in New York, the references 
are naturally all to material published in the 
U.S.A. In this country one would suggest 
that additional sources of information on 
the statistical quality control and statistical 
sampling would be the Statistical Advisory 
Service, Ministry of Supply, Shell-Mex 
House and the British Productivity Council, 
21, Tothill Street, London, S.W.1. 


La Commande Electromagnétique et Elec- 
tronique des Machines-Outils. By A. 
FouiL_g, J. CANUEL and A. PEUTEMAN. 
Dunod—Editeur, 92, Rue Bonaparte, 
Paris, 6e. Price, Fr.3900. 

Tuts book, now in its second edition, is in 

effect a manual of electric drive and control 

practice with particular reference to the 
types of motor and associated equipment 
most appropriate to machine tool applica- 
tions. It is copiously provided with small 
diagrams, both of circuits and construc- 
tional features, and devotes a useful chapter 
to showing how a manufacturer’s wiring 
scheme can be analysed and its elements 
identified with the simplified schematics 
which have gone before. The range of 
subjects covered is remarkable, including 
such basic circuitry as the connections for 
starting, reversing and braking d.c. motors, 
and a choke-capacitor filter for smoothing 
rectified current. On the constructional 
side, the authors have seen fit to show such 
details as the interior of an electrolytic 
capacitor and the heater inside the cathode 
of an indirectly heated valve. The satis- 
factory explanation of so many diverse 
items in the space of 332 pages is a testi- 
monial both to the precision of the French 
language and the authors’ powers of com- 
pression. The division of the book into 
electromagnetic and electronic sections is 
not wholly satisfactory. For example, all 
servo systems are grouped under “ elec- 
tronics ” although they include rotary ampli- 
fier devices. The electromagnetic section 
is concerned mainly with contactor schemes, 
general switchgear and protective devices, 
together with a chapter on choosing a motor 
which might well change places with the 
account of the Ward Leonard system in 
earlier pages. Most of the new material 
added in this edition relates to servo control 
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systems and magnetic amplifiers. A number 
of drives applied to specific machine tools 
are described in the last thirty pages of the 
book, and a penultimate chapter deals with 
the particular requirements of woodworking 
machinery and portable tools. 


Work Measurement. By Virgil H. Rotroff. 
Chapman and Hall, Ltd., 37, Essex Street, 
Strand, London, W.C.2. Price 39s. 

THE greater part of this book consists of an 
account of the mechanics of taking a time 
study and of deriving standards from the 
observations. This part is essentially a 
manual of procedure for a particular system 
of data processing and fulfils this purpose 
very well. The chapters dealing with the 
extraction and use of standard data are 
particularly comprehensive ; as is common 
in writings on this subject, the examples are 
taken from the machine-shop. The more 
controversial stages such as rating and 
fatigue allowance are the least satisfactorily 
dealt with. 

The author seems reluctant to admit the 
possibility of controversy and fails to 
support some of his stronger opinions. For 
instance, he holds that negotiated standards 
are “ one of the worst evils which can befall 
a work measurement programme ”’ but fails 
to give the evidence. Again he condemns 
““piecework” and advocates the “ 100 
per cent premium plans’—two systems 
which are identical except in presentation and 
which can be combined very usefully. Work 
measurement procedures other than time 
study receive brief mention, as does method 
study, apparently as a by-product of work 
measurement. 

The author believes in the near-indis- 
pensibility and near-infallibility. of work 
measurement ; in both respects he perhaps 
overstates the case. In view of this it is 
surprising that two weeks is considered . 
sufficient to train a time study assistant. 


Books Received 


Non-Destructive Testing. By J. F. Hinsley. Mac- 
donald and Evans, Ltd., 8, John Street, London, 
W.C.1. Price 75s. 


Sun and Shadow at Aswan. By H. Addison. 
Chapman and Hall, Ltd., 37, Essex Street, Strand, 
London, W.C.2. Price 18s. 


Transistor Circuits. By K. W. Cattermole. Hey- 
wood and Co., Ltd., Carlton House, Great Queen 
Street, London, W.C.2. Price 70s. 


Applied Hydrodynamics. By H. R._ Vallentine. 
Butterworths Scientific Publications, 4 and 5, Bell 
Yard, London, W.C.2. Price 50s. 


Practical Ironmaking. By G. D. Elliott and J. A. 
Bond. The United Steel Companies, Ltd., 17, West- 
bourne Road, Sheffield, 10. Price 40s. 


British Standards Yearbook, 1959. British 
Standards Institution, British Standards House, 2, 
Park Street, London, W.1. Price 15s. . 


Elements of Materials Science. By L. H. van 
Black. Addison-Wesley Publishing Company, Inc., 
10-12, Chitty Street, London, W.1. Price 49s. 

Analysis of Linear Systems. By D. K. Cheng. 
Addison-Wesley Publishing Company, Inc., 10-12, 
Chitty Street, London, W.1. Price 8.50 dollars. 

Advanced Structural Analysis. By S. F. Borg and 
J. J. Gennaro. D. van Nostrand Company, Ltd., 
a - iy eaten High Street, London, W.14. Price 
56s. 6d. 


® Dictionary of Guided Missiles and Space Flight. 
Edited by Grayson Merrill. D. Van Nostrand Com- 
pany, Ltd., 358, Kensington High Street, London, 
W.14. Price 131s. 6d. 


Russian Journal of Inorganic Chemistry: No. }, 
January, 1959. Edited by P. L. Robinson. Cleaver- 
Hume Press, Ltd., 31, Wrights Lane, Kensington, 
London, W.8. Price 80s. 


United States Army in World War Two—The Corps 
of Engineers : Troops and Equipment. By B. D. Coll, 
J. E. Keith and H. H. Rosenthal. Office of the Chief 
of Military History, Department of the Army, 
Washington, 25, D.C., U.S.A. Price 4.00 dollars. 





BELOW is seen a model illus- 
trating the use of a de Havilland 
** Blue Streak ’’ propulsion section 
as a booster for an orbital vehicle. 
The vehicle is standard up to the 
bottom of the upper stiffened 
section: that section is part of the 
fairing enclosing the second stage 
and payload. The second stage 
is described as a modified ‘* Black 
Knight,”” having a ‘‘Gamma’”’ Il 
attached to a spherical instead 
of a cylindrical tank assembly : 
the 10ft diameter tank is slightly 
separated from the fairing in order 
to minimise heating in the boost 
stage, thus giving rise to the 
bulge of the model. A model 
of the satellite is seen in the back- 
ground : it is suggested that the 
gross weight of this stage could be 
22,000 Ib with a mass ratio of 10. 
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Commonwealth Spaceflight Symposium 


ABOVE is illustrated a hypersonic ramjet proposed by Dr. W. F. Hilton, of the Hawker Siddeley Group. In 
order to avoid the difficulties of designing a ramjet in which there is subsonic flow, this engine is intended to 
run at pressures and temperatures high enough to sustain compression ignition of the fuel, which is injected 
with high lateral velocity at the head of the frame seen outrigged from the intake of the model : the proposal 
thus has some resemblance to the detonation ramjet, no flameholder being required. The very high pressures 
that may be involved are contained within, not the walls of the vehicle, but a *‘ box ’’ of shock waves springing 
from the eight leading edges. Considering only two parallel edges, it can be envisaged that the air will be 
compressed by each edge in turn, but the deflection imposed by one will be cancelled by the other, so that the 
resulting velocity is axial. It is further claimed that the fact that each shock springs from a sharp edge and 
not from a discontinuity submerged in a boundary layer will render the performance more stable and predict- 
able. In theory, the performance does not suffer significantly at incidences up to 4/,;9°. A minimum size for 
such an engine is dictated by the ignition delay, and if this is assumed to be 1 milli-second, an engine designed 
for M. 7-4 might be 32ft long and 4ft in diameter : at the confluence of the shocks a Mach number of 2-3 would 
be necessary to avoid subsonic flow of the burnt gas, and the temperature would be 1000 deg. Cent. 


BELOW is seen a model of a proposed Armstrong Whitworth recoverable orbital vehicle. It will be recalled 
that Dr. Hilton’s original proposal for a re-entry vehicle employing aerodynamic lift featured a spin-stabilised 
circular aerofoil. The new design is intended for re-entry velocities of 5 miles rather than 7 miles per second, 
and is intended to possess much greater control in roll and pitch : it was originated by Mr. T. F. Nonweiler, 
consultant to the sponsors. The under surface is plane and the upper surface a pyramid, within-which a drum- 
shaped capsule accommodates a crew of two : since the landing speed would be about 80 knots and little choice 
of impact point would exist, it is expected that the capsule would descend by parachute once the heating phase 
had been passed. The vehicle would weigh close to 2 tons and be placed into orbit by a three-stage vehicle 
of 160 tons launching weight : in order that the vehicle shall not apply large asymmetric loads to the launching 
rocket, an ‘‘ image ’’ vehicle is fitted to the lower face while the first stage is accelerating it through the 
atmosphere and then jettisoned. An orbit with an apogee of 700 miles and a perigee of 80 miles is envisaged, 
and only 17 Ib of propellant would be required to initiate re-entry on the next pass : heat liberation during 
re-entry would gross about 115kW per square foot of wing area, of which all except about 6kW per square 
foot would be expected to be left in the wake. 
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Global Aspects of the Exploration 
of Space 


By HUGH L. DRYDEN, Ph.D., Hon.F.R.Ae.S.* 


The Commonwealth Spaceflight Symposium on August 27 and 28 was followed 
this week by the tenth Congress of the International Astronautical Federation, 


both functions being held at Church House, Westminster. 


The congress was 


opened by the Minister of Supply, after which Dr. Dryden presented the 
inaugural paper reproduced here. 


T is an honour and privilege for me to 

participate in this congress, a meeting of 
persons from all the world devoted to the 
purpose of bringing to accomplishment that 
which has so long been only a vision of a few 
gifted men, the exploration of space by 
mankind. To explore space to gain know- 
ledge of the physical universe in which he 
lives ; to explore space as a demonstration 
of his mastery of advanced technology ; to 
open space to his own travel to satisfy his 
desire to see and experience for himself ; 
to explore applications of space technology 
to improve world-wide communications and 
weather forecasting—all these aims reflect 
as in a mirror the desires of men everywhere. 


OLDER METHODS OF SPACE EXPLORATION 


The interest of man in outer space began 
long ago arnong uncivilised peoples to whom 
the face of the sky was clock and almanac ; 
the celestial bodies, objects of worship. 
Exploration was at first by visual observation, 
later aided by armillary spheres and quad- 
rants, and still later by more precise measur- 
ing instruments, telescopes and spectroscopes. 
The information obtained was that borne 
by the light that was transmitted from the 
distant celestial object through the atmo- 
sphere to the observing instrument on the 
ground. In recent years the light waves have 
been supplemented by radio waves as carriers 
of information from the stars and planets. 

Men of many nations have contributed 
through the centuries to the exploration of 
space by the methods of astronomy. The 
history of advances in astronomical know- 
ledge and technique includes the records of 
Chinese, Babylonians, Greeks, Arabians, and 
of nearly every nation of the modern world. 
International co-operation was early recog- 
nised as essential and beneficial ; the count- 
less number of the stars and the vastness of 
space present mankind with a truly global 
task. 

The picture of the universe obtained by 
the astronomers early stirred the imagination 
of men to speculate about the existence of 
life elsewhere in the universe, about means 
of communication with distant stars, and in 
the last centuries about the possibility of the 
travel of man to the moon and planets. 
Some sought to apply the science and 
engineering of their day to describe the 
vehicles to be used. For example, Jules 
Verne published in 1865 in From the Earth 
to the Moon a description of a gun-launched 
projectile carrying passengers to orbit the 
moon. To-day, we have taken the first steps 
to bring this inspired vision to reality. The 
exploration of space by unmanned vehicles 
carrying scientific apparatus began on 
October 4, 1957 ; exploration by man will 
follow in due course. 


SPACE EXPLORATION TO-Day 
The present stage of development of 
vehicles for space exploration corresponds 


* Deputy Administrator, National Aeronautics and Space 
Administration. 








to some degree to that of the airplane in 
1905. We find it as difficult to predict the 
pace and scope of developments in space 
exploration now as it was then to foresee 
the amazing developments in performance 
and utility of the airplane which have since 
come to pass. But there are important 
differences. In 1905 it was possible for an 
individual to learn all that had been dis- 
covered about aeronautics and _ aircraft 
design. Airplanes were designed by indi- 
vidual inventors or _ engineers. This 
situation soon - changed. To-day, there 
is no single designer of a modern airplane ; 
it represents the work of many specialists 
organised into an effective team and its 
design is based on the contributions of many 
men of past and present generations. The 
development is supported by an extensive 
research programme in the basic aeronautical 
sciences. In fact, the development of a 
modern supersonic airplane is a task com- 
mensurate with the technical and financial 
resources of a whole nation rather than 
those of a single private company. 

I do not foresee any projects in space 
exploration similar to Lindbergh’s flight 
across the ocean. For the present only a 
few nations are able to undertake a com- 
prehensive programme of space exploration. 
There is every indication that the task may 
soon develop beyond the resources of any 
single nation. The incentives to international 
co-operation thus transcend those which led 
to world-wide collaboration in the explora- 
tion of space by astronomical methods. 
Even at the present stage the global aspects 
of space exploration demand some degree 
of international co-operation. I will discuss 
some of these questions by reference to the 
programme objectives of the National Aero- 
nautics and Space Administration, a newly 
established United States governmental 
agency with the mission of expanding human 
knowledge of phenomena in the atmosphere 
and space ; the development, improvement 
and operation of space vehicles; and the 
application of aeronautical and space science 
and technology to the conduct of peaceful 
activities within and outside the atmosphere. 
So far as can be learned, the programmes 
in other countries include all or some 
activities of a similar character to those 
to be described, and the global aspects and 
opportunities for international co-operation 
are similar. 


SPACE SCIENCE PROGRAMME 


One of the principal objectives of current 
space activity is the study of the space 
environment by the conduct of scientific 
experiments using apparatus carried by 
sounding rockets, man-made earth satellites, 
man-made planets, and deep space probes. 
In the United States we have used the term 
“* space science” as a shorthand expression 
for experiments in physics, chemistry, bio- 
science, astronomy, astrophysics and geo- 
physics which employ instruments trans- 
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ported into the high atmosphere and outer 
space. 

High altitude rocket research began at 
least as early as 1945. As a part of the pro- 
gramme of the International Geophysical 
Year many hundreds of sounding rockets 
were fired by Australian, Canadian, French, 
Japanese, Soviet, United Kingdom and 
United States scientists in a co-ordinated 
global programme. The U.S. and U.S.S.R. 
together have successfully launched twelve 
satellites to date, have sent two space probes 
to become man-made planets of the sun, and 
have projected two additional probes to 
distances of 63,000 and 71,000 miles from the 
earth. 

As I have stated elsewhere : “ Just as the 
fullest development of space science involves 
the whole spectrum of scientific disciplines, 
so also does it require the interest, support, 
and participation of the whole world. In 
the mechanics of conducting a space research 
programme there is need for international 
co-operation. The tracking of satellites and 
space probes and the collection of data from 
their radio signals provide examples of cases 
where such co-operation is essential. In 
scientific research itself there are also many 
areas in which international co-operation is 
essential to the fullest realisation of potential 
scientific gains. Joint efforts in the investiga- 
tion of the ionosphere and the fundamentals 
of radio propagation through the upper 
atmosphere are required to obtain the world- 
wide coverage that alone can provide a com- 
plete picture. 

“* But most of all, space research needs to 
draw upon an entire world for its ideas. 
Those ingenious insights into the real meaning 
behind a set of observed facts that lead to 
real advances in the understanding of our 
universe are not the prerogative of a single 
nation or group, but come from every quarter 
of the world where men are seriously occupied _ 
with scientific research. So vast is the 
challenge of space research and so great is 
the promise to mankind in the way of 
increased knowledge and ultimate benefits 
that the world cannot afford to neglect or 
slight the opportunities that lie before it.” 

The N.A.S.A. programme for the future, 
and presumably those of other countries, 
looks to the orderly development of increased 
capabilities which permit the more and more 
detailed study of the space within our solar 
system and of the moon and planets. Already 
space probes have been sent to distances 
beyond the moon and the miss distance will 
decrease as development of vehicles and 
guidance proceeds. In due course artificial 
satellites of the moon will be established, 
followed by hard and soft landings of 
scientific equipment on the lunar surface. 
In similar fashion the nearer planets Mars 
and Venus will be studied when the.requisite 
vehicle systems are available. 


APPLICATIONS OF EARTH SATELLITES 


The N.A.S.A. objectives include the investi- 
gation of the uses of earth satellites to per- 
form more efficiently and effectively some 
tasks which are now carried out by other 
means and to perform other tasks which 
cannot be done at all with present means. 
The applications which seem most promising 
at present are to weather observation, 
analysis and forecasting on a global scale ; 
to the improvement of long distance radio 
communication ; to the study of the size 
and shape of the earth and of the distribution 
of land masses and water; and to all- 
weather global navigation. It is believed 
that such applications brought to successful 
fruition will further the welfare of mankind 
everywhere. 
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# More accurate weather forecasts have 
tremendous economic implications for people 
everywhere in their homes, on the farms, and 
at their work. Large monetary savings would 
accrue to many industries; for example, 
food processing, hydro-electric power and 
public utilities. 

At present attempts are made to study 
global weather by balloon: soundings at a 
limited number of points on the land areas 
and from a few aeroplanes and_ ships. 
Properly instrumented satellites enable fast 
global observation of hurricanes, tornadoes, 
cloud heights and type, presence of precipita- 
tion, thunderstorms, incoming and reflected 
solar radiation, and perhaps temperatures at 
various levels. 

Meteorology is already a recognised field 
for international co-operation as an inherently 
global activity of great significance to human 
welfare. Many nations can co-operate in the 
collection, interpretation and application of 
the large amount of data receivable from 
meteorological satellites. 

N.A.S.A. has an active project under way 
for a simple form of communication satellite 
which can be used by any nation or person 
having the necessary ground equipment 
without interference with any other user. 
It is well known that the moon may be used 
as a reflector of radio and radar signals if 
very powerful transmitters and very sensitive 
receivers are used on the ground and the 
geometrical relations are correct. Satellites 
can provide smaller moons nearer the earth 
which require less transmitter power and less 
expensive equipment. According to some 
studies, a passive satellite system may prove 
economically competitive with ocean cable 
for transatlantic communication. Television 
or other wide band transmission would be 
possible over this system. 

The basic data needed to determine the 
practicality of such a system will be deter- 
mined by launching a large inflatable sphere 
100ft in diameter and made of aluminised 
mylar plastic. A strong radio signal beamed 
to strike the satellite will be reflected over a 
wide angle and can be received as a much 
weaker signal by a highly sensitive receiving 
antenna pointing toward the satellite. 


MANNED EXPLORATION OF SPACE 


The N.A.S.A. programme objectives, pre- 
sumably like those of other countries, 
include the orderly development of means 
for the manned exploration of space. En 
route to the long-range objective of manned 
exploration of the solar system are the 
temporary ballistic flight of man into space 
and return (already accomplished with 
animals), orbital flight for one or a few cir- 
cuits in the simplest vehicle below the level 
of the Great Radiation Belt, manned flight 
in advanced manceuvrable vehicles, in larger 
satellites carrying several men, in permanent 
manned orbiting space laboratories, manned 
flight to the vicinity of the moon and return 
to earth, and manned landing on the moon 
and return. 

N.A.S.A.’s present project in this field, 
Project Mercury, has been repeatedly 
described in the international public and 
technical press. Its successful completion 
requires the co-operation of several countries 
in permitting the installation of portable 
tracking radars, communication stations, and 
telemetry receiving stations at suitable points 
along the intended course. Such negotiations 
are under way. 

Even the first steps in the manned explora- 
tion of space are very expensive, as may be 
inferred from the estimated cost of Project 
Mercury of 200 million dollars or more. 
The resources required for the advanced 
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missions may well demand a world-wide 
collaboration and serve to give a true measure 
of man’s response to the challenge to discover 
and explore the new frontier of our day. 


VEHICLE DEVELOPMENT PROGRAMME 

An early task of N.A.S.A. was the planning 
of a programme of rocket and vehicle develop- 
ment which would provide all the desired 
missions with a minimum number of new 
rockets and new vehicles. As in other 
countries, our present vehicles are assembled 
from rockets developed in the ballistic missile 
programme and available smaller rockets. 
For increased thrust, two new developments 
have been started in the United States : 
(1) a cluster of existing engines to give an 
early capability of about 1,250,000 Ib thrust, 
and (2) a new single-chamber rocket of 
1,000,000 Ib to 1,500,000 Ib thrust, which 
can be clustered to give 6,000,000 Ib thrust or 
more. 

In addition to these first stage boosters, 
several upper stage rockets are under 
development, including some using high 
energy fuels. In addition, nuclear rockets are 
being developed by the Atomic Energy Com- 
mission and N.A.S.A. along with the general 
application of nuclear energy for auxiliary 
power in space vehicles. 

Of particular interest to other countries 
may be the “ Scout ”’ vehicle under develop- 
ment by N.A.S.A. This is a four-stage, 
solid-propellant satellite vehicle to carry 
about 150 Ib into a 300-mile orbit. It will 


be much more economical than existing, 
vehicles, hopefully to cost not more than: 
It will satisfy 


500,000 dollars per firing. 
many though not all needs of our scientific 
programme. We expect to use this vehicle, 
if its development is a success, in early 
international co-operative programmes. 

The N.A.S.A. programme was reported in 
considerable detail in the June 22, 1959, 
issue of Aviation Week, the account being 
based on testimony before Congressional 
Committees in defence of the budget esti- 
mates for the period July 1, 1959, to June 30, 
1960. The total estimate for the aeronautical 
and space activities of N.A.S.A. amounted to 
approximately 500 million dollars. 

There is, of course, much research essential 
to activities of the type described but carried 
out on the ground with the aid of suitable 
equipment for simulating various aspects of 
the vehicle or space environment. As in 
many branches of science and technology, 
contributions will come from a large number 
of countries by groups without direct access 
to space vehicles. 


AREAS OF INTERNATIONAL CO-OPERATION 


Throughout the discussion repeated refer- 
ence has been made to the desirability of 
international co-operation arising from the 
global nature of space exploration. The 
desirable types of activity, it seems to me, 
are exchanges of scientific and technical 
information and data, exchanges of scien- 
tists, co-ordinated programmes of observa- 
tion and experimentation, and co-operative 
programmes of space exploration. 

Exchange of information in its usual form 
consists of the exchange of publications and 
the holding of international scientific meet- 
ings. In the space activities initiated during 
the I.G.Y. it was found desirable to exchange 
information on the planning of experiments, 
to give prompt notice of launchings, early 
information on orbits, and such other data 
as would permit participation of others in 
observations of scientific value. 

It has been remarked earlier that space 
science is not a new scientific discipline but 
comprises the use of new tools of experi- 
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mentation by trained scientists in physics, 
geophysics, astronomy and similar estab. 
lished fields. The exchange of scientists 
between countries permits a more rapid 
transfer of the new techniques than can be 
accomplished by publications or presenta- 
tions of papers. N.A.S.A. has established a 
few fellowships available to scientists of ot/ier 
countries and has provided research oppor- 
tunities to a few guest scientists. Exchange of 
scientists in addition to providing training in 
new techniques may also be used for sub- 
stantive participation of senior scientists in 
co-operative programmes. 

It is obviously desirable that national 
programmes in the space field be co-or«i- 
nated to avoid undesired duplication and io 
provide the enhanced increase in knowledge 
that comes from co-ordinated efforts. This 
co-ordination was well done under the non- 
governmental international committee for 
the I.G.Y. (C.S.A.G.I.) and we look forward 
to the early establishment on a more perma- 
nent basis of the Committee on Space Research 
to continue co-ordination of basic scientific 
research in the space field. There is need for 
co-ordination in programme planning, and 
in the execution of certain programmes. 
Activities in the tracking of satellites and in 


the reception of telemetered data, in research 
‘on the upper atmosphere and ionosphere by 


means of sounding rockets launched simul- 


' taneously in various parts of the world, in 


investigation of the ionosphere by observa- 
tion of radio signals from satellites, and in 
laboratory and theoretical research in areas 
supporting space activities are examples of 
programme areas in which international 
co-ordination would be most productive. 

The ultimate step in international co- 
operation is joint participation in a single 
programme with participation of scientists 
of two or more countries in the design of 
experiments and in the preparation of 
payloads for rockets, satellites’ and space 
probes. Discussions are under way between 
N.A.S.A. scientists and their colleagues 
from other countries with the view of begin- 
ning activities of this type. 

In view of the large expense of space 
activities and the consequent support by 
governments in each country, international 
co-operation in space activities can ultimately 
succeed only when supported by appropriate 
action on a governmental level. Thus the 
activity of the non-governmental international 
scientific groups must be supplemented by 
suitable action at the intergovernmental level. 

As most of you know the first steps toward 
a basis for the furtherance of international 
co-operation in the peaceful uses of outer 
space at the governmental level have been 
taken by the United Nations. By resolution 
1348(XIII) of December 13, 1958, the 
General Assembly established an ad hoc 
Committee on the Peaceful Uses of Outer 
Space. This Committee met during the 
period May 6 to June 25, 1959, and pre- 
pared a report under date of July 14, 1959, 
Document A/4141, which will be submitted 
at the fall meeting of the General Assembly. 
This report suggests certain general functions 
and tasks that might appropriately be under- 
taken within the framework of the United 
Nations at the present time. The suggestions 
in the report represent a hopeful first step 
toward fuller international co-operation. 
Many of these tasks require consideration 
at the governmental level, and it is suggested 
that the General assembly “ may wish to 
consider the establishment of an Assembly 
committee, composed of representatives of 
Member States and having such membership 
as the Assembly may decide, to perform 
these functions, to report to the General 
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Assembly and to make recommendations as 
appropriate.” One of the urgent tasks is 
“to study practicable afd feasible measures 
for facilitating international co-operation.” 

The report discusses international co-opera- 


tion in the conduct of space activities in - 


considerable detail and the areas of space 
aclivity in which international co-operation 
should be strengthened. Requirements for 
mutual agreements in such matters as 
co-ordination of radio frequencies for use 
jn association with space vehicles are noted 
as well as opportunities for international 
co-operation in joint projects. 


CONCLUSION 


When one considers the vast distances of 
the solar system—93,000,000 miles to the 
sun ; 26,000,000 miles to Venus, the nearest 
planet ; 3680 million miles to Pluto—and 
when one catalogues the problems to be 
solved and the new knowledge needed in 
almost every branch of science and tech- 
nology from magneto-hydrodynamics to 
cosmology, from materials to biology and 
psychology, the magnitude of the task 
before us becomes apparent. It is a task 
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that challenges the peoples of the earth as 
a whole. There is room for co-operation 
of men of many skills and of nations large 
and small. 

Many of you will regard me as ultra 
conservative to have limited our objective to 
the exploration of the solar system. This 
Congress deals with the subject of astro- 
nautics—travel to the stars. Is then the 
travel of man to the stars a futile dream ? 

You remember the verse : 


The world will last when gone are we 
Without a trace of thee or me 

Before we came there was no void, 

And when we’re gone the same ’twill be. 


I wonder. Since the invention of writing, 
the thoughts, the knowledge and the influence 
of men who lived long ago have been avail- 
able to us and our work will be available to 
future generations. . Each age builds on the 
shoulders of the past. Who then dares to 
limit the horizons of the physical universe 
to be ultimately explored by man? The 
exploration of space has begun ; it is our 
task to advance it as much as we can. Who 
knows where it will end ? 


Passenger and Cargo Ship for 
Lake Victoria 


T= successful completion of the assembly 
of the R.M.S. “ Victoria”’ on the stocks at 
the yard of Yarrow and Co., Ltd., marked the 
end of the first stage in the building of this ship 
for operations on Lake Victoria in the service 
of the East African Railways and Harbours. 
Kenya, Uganda and Tanganyika surround Lake 
Victoria which has an area of about 27,000 
square miles, and to meet the needs of these 
rapidly developing territories the East African 
Railways and Harbours has expanded transport 
facilities. Included among these is the pressing 
need to improve transport services on the lake, 
since the steamers “‘ Usoga”’ and “ Rusinga,” 
which have operated a weekly service round the 
lake in opposite directions for about forty years, 
are quite unable to satisfy the demands for 
passenger accommodation. Accordingly in 1957 
an order for a new ship was placed with Yarrow 
and Co., Ltd., the ship to be bolt assembled, 
dismantled and shipped to East Africa to be 
re-assembled and completed for service under 
the supervision of the consultants Sir J. H. Biles 


and Co. The following are the principal par- 
ticulars of the ship which has been specially 
designed for operations in the tropics : 
PS SS eae ea ee ee 
Breadth, moulded, ft... 55d cenit. oun’ ae 
Depth moulded to main Se 13 
Depth moulded to upper deck, ft  ... ... 21 
Design load draught, ft s ase eee 
Load displacement, tons wal’ dec pa 
Service speed, knots pan Ee ake ace aa 
Range, miles ... body ab cusah foes” Sek ae 
Horsepower, bhp. 1900 
Accommodation : ‘ 
First Class ... (ae. kG dea bas aoe 
Intermediate Class ... ... ... ... ... 176 
Third Class . set saeasls tie: ae eae Waa 
OE ke ice. Sed hnel, Wi Ute Sag aco 


There are two saci decks, the main and 
upper, a forecastle and a long boat deck, while 
eight watertight bulkheads provide an adequate 
standard of subdivision equal to the requirements 
of the Ministry of Transport. 

For the first class passengers there are nineteen 
two-berth cabins in a house on the upper deck 
and right aft an observation lounge capable of 
taking another thirty passengers. Forward of 
the lounge is the dining saloon which accom- 
modates thirty-six passengers at tables to seat 
two, four or eight. Promenade space is avail- 
able on the boat deck over which is a permanent 
awning of aluminium alloy. Forward of mid- 
ships on the upper deck is a cafeteria for the 
intermediate class passengers who have their 
cabins, eleven, each of six berths, on the main 
deck amidships. Accommodation for the third 
class passengers consists of two 60-berth dormi- 


” 


tories right forward on the main deck and 
another, further aft, to take twenty-four all 
fitted with three-tier beds. Within the forecastle 
is a lounge, to seat seventy-eight, and a tea bar, 
while just aft of the forecastle is an airing space. 
Deck officers and engineer officers have their 
cabins in a house on the boat deck and the 
remainder of the crew are accommodated aft 
on the main deck where are also located the 
main galley and a separate galley for the crew. 
Refrigerated cargo is ca1ried in a hold having 
three compartments with a total capacity of 
4400 cubic feet, and immediately aft is a general 
cargo hold in which provision has been made 
for the stowage of ten motor-cars. Trunked 
hatchways give access to both holds and they 
are served by a Thrige electric crane of 3 tons 
capacity. In the next compartment are the 
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ship’s stores and also a space fitted with racks 
for the stowage of about forty bicycles. 

The whole of the ship is mechanically venti- 
lated, the supply and exhaust fans being manu- 
factured by Woods of Colchester, Ltd. Clarke 
Chapman and Co., Ltd., supplied the electric 
windlass and the electric capstan, and Viking 
Marine, Ltd., built the four 28ft aluminium 
alloy lifeboats, three of which are of fifty-six 
persons capacity, while the fourth, powered 
by a motor, carries fifty-three persons. In 
addition to the boats which are carried under 
Columbus Lum pattern davits, there are, for 
life-saving purposes, six liferafts, each to take 
twenty persons. 

The main propulsion machinery consists of two 
mark H.R.Vee Crossley two-stroke, reversible, 
exhaust pulse pressure charged, direct injection, 
diesel engines having ten cylinders of 10-Sin 
bore by 13-Sin stroke. At 400 rp.m. the 
engines have a normal rating of 950 b.h.p. but 
owing to the altitude of Lake Victoria the 
engines have been derated to 807 b.h.p. Each 
engine drives a three-bladed propeller of 5ft 6in 
diameter manufactured by Steven and Struthers, 
Ltd. All the pumps were supplied by Drysdale 
and Co., Ltd., and include : a ballast pump and 
a bilge pump, both rated at 55 tons per hour 
against a head of 80ft, a 30 tons per hour wash 
deck pump, cooling water pumps to handle 
10 tons per hour and lubricating oil and oil 
fuel transfer pump of 9-5 tons per hour capacity. 
There are also De Laval purifiers for the diesel 
fuel and the lubricating oil both rated at 400 
gallons per hour. For the refrigerated cargo and 
ship’s stores, J. and E. Hall, Ltd., has supplied 
three 22,200 B.Th.U. Arcton 6 compressors, two 
working and one standby, each driven by a 10 
b.h.p. electric motor. To meet the electrical load 
for auxiliaries and ship’s services there are installed 
in the engine-room two Allen 125kW, 220V d.c. 
generators each driven by a Lister Blackstone 
mark E.V.M.6 diesel engine, while for harbour 
purposes there is a Lister 616 engine driving a 
30kW Allen generator. 

Our illustration shows the R.M.S. “ Victoria ” 
bolt assembled on the stocks for proving and 
inspection, after which all parts were numbered 
and painted red or green, to denote port and 
starboard sides, before being dismantled and 
crated for shipment. They will be unloaded at 
Mombasa and travel the 600 miles to Kisumu, 
on Lake Victoria, by rail. Here the*parts will 
be re-assembled and riveted together on the 
slipway of the East African Railways and 
Harbours Dockyard, then launched and fitted 
out using local labour. 
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THE ENGINEER 


Murton Coking Plant 


The new Murton coking plant of the Durham Divisional Coal Board forms part of a 


scheme for a combined mine, washery and coke-producing installation. 


Coal— 


drawn from the Murton, Eppleton and Elemore collieries at the new Hawthorn 

shaft—after being cleaned in the washery, is passed to the coking plant. The 

carbonising capacity of the plant is 1000 tons of coal per day, from which some 

250,000 tons of high-grade metallurgical coke will be produced yearly. Purified 

gas for the gas grid will be available at the rate of 7,500,000 cubic feet per day, and 

the by-product plant will produce coneentrated ammoniacal liquor, tar, and about 
1,000,000 gallons of crude benzole annually. 


N November last there’ was placed in 

operation the new Murton coking plant 
which forms part of the combined mine, 
coal washery and coke-making installation of 
the Durham Divisional Coal Board. Coal is 
being supplied for this plant from the new 
Hawthorn shaft, from which the planned 
output is 1,500,000 tons of coal a year. This 
new 22ft diameter, 1500ft deep shaft is 
served by two automatic electric winders 
drawing coal in 8-ton skips from two levels 
at 1070ft and 1430ft. The shaft is connected 
by underground haulage roads to the three 
satellite collieries of Murton, Eppleton and 
Elemore. Coal from the shaft is delivered to 
a new washery which has a capacity of 
750 tons of run-of-mine coal an hour. The 
general arrangement of the coke ovens and 
by-product plant can be seen in the perspec- 
tive drawing reproduced on page 192. 

The Woodall-Duckham coke oven instal- 
lation comprises two batteries of twenty-five 
W.-D. Becker combination underjet ovens, 
the layout of the plant being such that in the 
future a third battery can be added at the 
free end of the bunker. Included in the 
installation is a coal crushing and blending 
plant with storage capacity for 3200 tons and 
facilities for producing the desired blend 
from the high and low volatile coals available. 
The coke-handling and screening plant 
produces six grades of coke and incorporates 
coke-cutting machinery and provision for 
road and rail loading. The by-product 


recovery plant is of the indirect type, in which 
the gas is cooled and washed for the recovery 
of tar and ammoniacal liquor. In addition, 
there is a concentrated ammoniacal liquor 
plant, a crude benzole plant, a producer gas 
dilution plant, gas compressing equipment, 
and provision for water cooling and recircu- 
lation. The electrical installation comprises 
two sub-stations complete with high and low- 
tension switchgear and main transforming, 
distribution and control equipment. 

Coal is delivered from the washery to the 
coking plant blending and storage bunkers 
in sizes of tin to Oin or lin to Oin and at a 
rate of 250 tons an hour. The reinforced 
concrete bunkers comprise a single line of 
eight 400-ton capacity compartments and a 
shuttle belt conveyor installation delivers the 
coal into the appropriate bunkers as required. 
From the hopper outlets at the bottom of 
the bunkers coal is deposited into travelling 
constant-weight feeders, which are capable of 
delivering from 15 to 80 tons of coal an hour 
at a predetermined rate on to an outgoing 
30in main belt conveyor. The blended coal 
is conveyed to the coal crusher house, where 
it is reduced so that 80 per cent passes 
through a 4in square mesh screen at the rate 
of 200 tons per hour. The crushed, blended 
coal is discharged on to a belt conveyor 
system for delivery into the ovens coal 
bunker. From the blending bunkers onwards 
to the ovens‘bunker the coal handling plant 
has a capacity of 200 tons per hour, and its 
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entire operation is controlled from a central 
desk located beneath the blending bunkers. 


THE OVEN INSTALLATION 


The reinforced concrete, 138ft high ovens 
coal bunker has a total capacity of 2200 tons 
of coal and there is also a separate compart- 
ment of 700 tons capacity which can be used 
as a test chamber if required. Twelve 
pneumatically-operated discharge gates on 
the bunker are connected in rows of four per 
bay and operated from a coal charging car, 
which has four steel hoppers with a total 
capacity of approximately 17 tons of coal. 

A photograph taken from one end of the 
oven installation is reproduced on this page. 
The ovens are arranged in two separate 
batteries, each with twenty-five combination 
underjet ovens, which are 40ft 93in long 
between the doors, 13ft high and have an 
average width of 18in. The capacity of each 
oven is 735 cubic feet and the batteries are 
designed to carbonise daily 1000 tons of coal 
containing 9 per cent moisture. The ovens 
can be heated either by coke-oven gas when 
the underjet system is employed, or alterna- 
tively by producer gas if the producer gas 
mains are added in the future. 

The fuel gas piping and the underjet firing 
controls are located in a large basement 
below the battery structure, which is sup- 
ported on reinforced concrete beams and 
columns. The heating system consists of a 
series of vertical flues on each side of each 
oven connected by cross-over flues over the 
top of alternate ovens. Beneath each series 
of vertical flues and connected to them are 
two regenerators, each regenerator being 
divided by a central wall into two sections of 
half-oven length. 

When coke oven gas is used as the heating 
medium and the underjet system is employed, 
half of the regenerators (alternate fours in 
the length of the battery) are utilised to 
preheat the air. Upon reversal of the valves, 
which is automatically controlled and occurs 
at thirty-minute intervals, the coke oven fuel 
gas is fed through the alternative pairs of 
cross header pipes and vertical ducts and the 
air passes through the regenerators down 
which the waste gas has passed previously. 





Pusher side of the oven batteries showing the pusher machine and ovens coal bunker 
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By-product plant with the crude benzole plant in the foreground 


When producer gas is used as the heating 
medium in the future, the regenerators will 
be utilised to preheat both the producer gas 
and the air. The design of these regener- 
ators is such that a regenerator preheating 
air is always positioned between one through 
which the producer gas is passing and one 
in which waste gas is passing. Consequently, 
there is no possibility of producer gas leak- 
ing into the waste gas regenerator. 


CoKE HANDLING 


A combined pusher machine which travels 
the length of the batteries levels the charge 
of coal in the ovens, removes and replaces 
the oven doors on the pusher side and 
pushes the charge of hot coke out of the 
oven. Its pushing operation is controlled 
by the W-D “ Gamma Interlock” system 
which depends upon a gamma beam passing 
from the coke guide to the pusher machine 
through the oven space above the charge. 
The system automatically ensures that the 
charge cannot be pushed until both doors 
have been removed and the pusher machine 
and coke guide correctly aligned with the 
oven. The apparatus consists basically of 
a transmitter and a receiver. The trans- 
mitter mounted on the coke guide is a solid 
steel container housing a Cobalt 60 isotope 
and provided with a shutter actuated by a 
hydraulic thruster. When the shutter is 
opened, a gamma beam passes through the 
oven roof space and impinges on the geiger 
counter receiver mounted on the pusher 
machine. The receiver, incorporating a 
“ fail safe ’’ device, is fitted with a relay which 
is actuated by radiation and thus closes a 
master switch on the “ ram forward ”’ travel 
power circuit. 

The hot coke is taken by a 40ft long 
quenching car to a recirculation type quench- 
ing station with a reinforced concrete, brick 
panelled windshield and a timber tower 
rising 110ft above rail level. After quench- 
ing the coke car discharges on to an inclined 
150ft long coke wharf fitted with hand- 
operated regulating gates through which the 
cooled coke is fed on to a conveyor capable 
of delivering 75 tons per hour on to a second 
belt conveyor which elevates it to the primary 
screen in the coke screening station. 

From the primary single-deck vibrating 
screen which separates the coke at 24in the 


oversize is delivered either to a “large 
coke” boom loader for discharge into rail 
wagons, or to a coke-cutting machine 
which reduces it to —24in. There are four 
secondary coke screens, the first separating 
at l4in; the second screening out the 
breeze (Oin—3in) ; and two final reciprocat- 
ing screens which grade the coke into the 
following sizes: jin to jin; #in to jin; 
zin to lin, and lin to l4in. 

The screening station is a combined 
structure accommodating the primary and 
secondary screens, the coke cutters and the 
six coke hoppers. The five main hoppers 
have a storage capacity of 30 tons each, and 
the breeze compartment a capacity of 
17 tons. Discharge gates and outlet chutes 
are provided so that each grade of coke, 
with the exception of breeze, can be delivered 
over debreezing screens either on to a 
** domestic coke” boom loader feeding rail 
wagons or direct to road lorries. 

Rail wagons receiving coke from the two 
boom loaders are marshalled by two 
‘* wagontrolers ’’ which automatically move 
the wagons into position under anti-spillage 
chutes at the head of the boom loaders. The 
wagontroler equipment, the loading and 
weighing operations, and the entire coke 
handling and screening system is controlled 
from a central desk described below. 


PRODUCER GAS PLANT 


Producer gas, for diluting the surplus coke 
oven gas to a suitable calorific value for town 
use, is manufactured in two Gibbons Heurtey 
gas producers, which are 4ft 1lin in diameter 
and of sufficient capacity to serve the present 
plant and future extension. For cooling 
and washing the producer gas there are 
provided two fabricated steel pre-coolers, 
two spray separators, and one 7ft diameter 
mild steel gas scrubber. 


Gas COLLECTING SYSTEM 


The crude gas leaves the ovens through 
ascension pipes on the pusher side of the 
batteries and passes into the gas collecting 
mains. At the adjacent ends of the collect- 
ing mains there are two gas offtake mains 
which connect into a common suction main 
spanning the. pusher track and terminating 
at the downconer before the- primary 
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coolers. The collecting mains have liquor 
sprays positioned at every alternate oven, 
and each main is complete with a liquor- 
sealed bleeder and a pitch trap. The return 
flushing liquor and the accompanying heavy 
condensates from the pitch trap of each 
collecting main return through the suction 
main and downcomer to the liquor flushing 
and separating tank. This tank, which 
separates the tar before recirculation of the 
ammonia liquor, has a decanting- capaciiy 
of 34,000 gallons. Tar from the tank over- 
flows into a 5000 gallons receiving tank, 
whilst the liquor is decanted into a 10,009 
gallons tank. 

From the downcomer the gas passes to the 
primary coolers for cooling by indirect 
contact with water. Two _ turbine-driven 
gas exhausters withdraw the gas from the 
ovens and primary coolers, and discharge i: 
through the by-product equipment. A 
maximum volume of 874,000 cubic feet of 
gas per hour can be passed by each exhauster, 
delivering against a back pressure of 2 lb 
per square inch. The gas is delivered under 
pressure to electro-detarrers and the gas is 
cooled before it enters the ammonia washers. 
For naphthalene removal there is a second- 
ary cooler using petroleum oil as the 
cooling medium. The cooled gas passes to 
three ammonia washers in series, then on to 
benzole scrubbers and thence to a single-lift, 
spirally guided gas holder, with a storage 
capacity of 200,000 cubic feet. 

Gas which is not required for under-firing 
the coke ovens or for use in the boiler plant 
is diluted with producer gas to reduce its 
calorific value to 485 B.Th.U. per cubic 
foot so that it is suitable for distribution. 
The diluted gas is delivered to a dry purifica- 
tion plant by two oil-cooled booster fans, 
each of which is capable of deliverin 
380,000 cubic feet of gas per hour, measur 
at 60 deg. Fah. and 30in Hg., at an outlet 
pressure of +40in w.g. when the gas inlet 
pressure is 6in w.g. The volume of purified 
gas passing to the boosters is measured by 
a Holmes-Connersville positive displace- 
ment meter having a normal capacity of 
12,600,000 cubic feet per day, which is 
sufficient to serve the present plant and its 
future extension. Three Belliss and Morcom 
gas boosters installed are each capable of 
compressing 5,330,000 cubic feet of gas 
per day, and delivering it at a pressure of 
30 Ib per square inch. 

A central plant building houses the ex- 
hausters and all the principal machines 
serving the by-product recovery plant. The 
by-product plant, shown in another of the 
illustrations, includes a benzole recovery 
equipment for the production of CS,-free 
benzole and it will be capable of handling 
the full gas load when the coke oven batteries 
are extended. An automatically controlled 
concentrated ammonia liquor plant is 
designed for the production of crude con- 
centrated liquor of 25 per cent strength from 
crude coke oven ammonia liquor at the rate 
of 2500 gallons an hour. 


CENTRALISED INSTRUMENTATION AND 
CONTROL SYSTEMS 


The noteworthy feature of the Murton 
coking plant is the centralised instrumenta- 
tion and control systems provided for the 
operation of the by-product and benzole 
plants and the coal and coke handling plants. 
They provide a degree of automatic control 
exceeding that hitherto attained in the work- 
ing of a coking plant, and have resulted in an 
appreciable reduction in the number of 
operators required. The principal system is 
that associated with the by-product and 
benzole plants for which a graphic panel 
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some 40ft in length is located in the by- 
product building. This panel provides 
continuous information of the flow of coke 
cven gas, producer gas, ammoniacal liquor, 
tar, benzole, wash oil, water, steam and air. 
Most of the operation of the plant is con- 
trolled from the centralised panel, which was 
designed by Woodall-Duckham and manu- 
factured by Foxboro-Yoxall. It consists 
of a central graphic section with wing panels 
at each end and employs some eight con- 
trollers and recorders together with pilot 
indicator lights, alarm signals and other 
devices. 

On the graphic panel the representation is 
arranged horizontally with the main gas 
stream shown moving from left to right. 
Individual items of the plant are portrayed 
on the panel and the instruments and asso- 
ciated equipment are mounted at appropriate 
points relative to their functions. The 
various process lines are colour coded to 
denote the nature of the product flowing 
through them. Where there are alternative 
or stand-by units on the plant only one 
unit is shown on the panel but, to enable the 
operator to determine which unit is in 
operation, a system of tell-tale lights provides 
identification. These tell-tale lights are 
additional to an alarm system. 

The indicating and recording instruments 
are actuated by pneumatic signals received 
from transmitters situated at the requisite 
measurement points on the plant. The panel- 
mounted controllers transmit set-point signals 
to the actual control units located close to 
their associated control valves. In instances 
where a recorder is linked with a controller 
and functions as a control station the set- 
point’ adjustment can be made from the 
front of the panel. The controllers are force 
balance instruments which respond instantly 
to the smallest changes in measurement and 
set pressures, and are capable of four-control 
action : proportional, proportional-deriva- 
tive, proportional-reset and proportional- 
reset-derivative. In the indicators a red 
nylon ribbon behind a graduated glass scale 
creates a rising and falling column effect. 

A wing is set at a slight angle on each side 
of the graphic section of the panel. The 
right-hand wing is provided, primarily, to 
present essential information required for 
budgetary control which falls outside the 
scope of the graphic presentation. Its 
instruments record steam pressures, and 
record and integrate steam flows to the 
individual plants. The left-hand wing con- 
tains two key switch potentiometers, a 
multiple column mercury manometer, and 
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an annunciator board which forms part of 
the comprehensive alarm system. The 
potentiometers enable the operator to take 
additional temperature readings from points 
where continuous readings are not required, 
whilst the multiple columns of the mano- 
meter are arranged to demonstrate the 
progressive changes of gas pressure in the 
gas purification system. 

An annunciator board at the top of the 
left wing gives audible and visual warnings 
when selected measurements depart from 
normal values. The warning consists of the 
ringing of an alarm bell which coincides with 
the appearance of flashing lights on the 
graphic panel and the relevant annunciator 
section, showing where the measurement has 
deviated. The pressing of the acknowledg- 
ment button by the operator silences the bell 
and switches the signal lights to steady, and 
when the necessary corrective action has been 
taken the panel and annunciator lights are 
automatically restored to normal. 

The coal handling plant control desk, 
illustrated herewith, is located in a dust-free, 
air-conditioned room beneath the blending 
bunkers. The desk incorporates an illu- 
minated mimic diagram panel which records 
all the information necessary for the required 
operation of all machines and conveyors 
from the point where washed coal is delivered 
at the blending bunkers until it is discharged 
into the ovens bunker. The panel shows 
which conveyors are running, the position of 
all flygates, and the amount of coal stored 
in the various bunkers. The stopping and 
starting of the coal stream is controlled from 
switches on the desk, and before any item 
can be started up a series of warning bells are 
sounded in their vicinity. The plant can be 
started in the correct order according to the 
setting of the flygates, the positions of which 
are given by appropriate illumination on the 
panel. The control switches are coloured to 
differentiate between the sections of the plant. 

The dust-free, air-conditioned room for the 
coke-handling plant control desk is located 
above the wagontroler and weighbridge 
gear house at the screening station. On its 
desk a diagram panel and various indicator 
lamps show which sections of the plant are 
in operation and whether the coke hoppers 
are full or empty. High and low-level 
indication for the hoppers depends upon 
gamma rays obtained by using suitably 
positioned and shielded Cobalt 60 radio- 
active isotopes accommodated between the 
sides of the coke bunkers and the adjacent 
walls. 

By remote push buttons, coloured control 





By-product and benzole plants control panel in the central by-product plant building 
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Coal handling plant control desk 


switches and a system of warning bells, 
similar to the coal-handling control, the 
operator can control the correct sequence 
operation of the whole of the handling and 
screening system. The desk also incorporates 
means for controlling the wagontroler at 
the boom loaders, and for marshalling, 
weighing and loading empty wagons and 
weighing and marshalling full wagons. 


POWER SUPPLIES 


The generating station serving the site 
houses an Allen five-stage turbine which 
drives a Mather and Platt alternator. This 
set uses 33,000lb per hour of steam and 
exhausts to the low-pressure main at 160 1b 
per square inch and 475 deg. Fah. Under 
these conditions, which will ultimately be 
the normal steam loading from the coking 
plant, the set has an output of 860kW at 
3-3kV, three-phase, 50 cycles. In parallel 
with the turbo-alternator, duplicate pressure 
reducing and attemperating equipment is 
installed, each set being capable of carrying 
the coking plant steam load. In addition to 
supplying the coking plant proper, an 
additional pressure reducing and attemperat- 
ing equipment is installed downstream of the 
turbine to provide steam for the purifier 
boxes and also small quantities of heating 
steam, &c., to the pit head buildings. 

The steam supply to the coking plant is 
provided by three Clarke Chapman stoker- 
fired boilers, each of 20,0001b per hour 
capacity producing steam at 615Ib per 
square inch and 815 deg. Fah. These boilers, 
in addition to firing South Hetton smalls 
(calorific value approximately 11,000 B.Th.U 
per pound) on the chain grates, are also 
designed to fire excess gas from the coking 
plant in periods of low gas demand. Fuel 
blending equipment is also installed so that a 
mixture of South Hetton smalls and coke 
breeze can be burned. Normally two boilers 
are on load providing approximately 33,000 Ib 
per hour of steam through a high-pressure 
steam ring to the turbo-alternator. 


= a Woodall-Duckham Construction Com- 
pany, Lt 
_ Matin Sus-ConTRACTORS AND SUPPLIERS: Coal and Coke Hand- 
ling Conveyors, W. J. Jenkins and Co., Ltd.; Coke Screens, 
General Electric Company, Ltd., W. J. Jenkins and Co., Ltd.; 
reezing Screens, A.C.E. Machinery, Ltd.; Blending Bunkers 
and Ovens Bunker, Truscon, Ltd.; Gas Producers, Gibbons 
Brothers, Ltd.; Gasholder, Newton Chambers and Co., Ltd.; 
C.A.L. Plant, R. and J. Dempster, Ltd.; Electro-Detarrers and 
Ammonia Washers, Whessoe, Ltd.; Gas Exhausters, Richard- 
sons Westgarth (Hartlepool), Ltd.; Timber Quenching Tower, 
The Visco Engineering Company, Ltd.; Cooling Tower, Film 
Cooling Towers (1925), Ltd.; Ovens Machines, The Wellman 
Smith Owen Enginee Corporation, Ltd.; Coal Crusher, 
British Jeffrey-Diamond, Ltd.; Coke Cutters, Robert Cort- and 
Son, Ltd.; |Wagontrolers, Nortons-Tividale, Ltd.; Heating 
and Ventilating Plant, The Visco Engineering Company, Ltd.; 
Instruments, Central Control Panel, Foxboro-Yoxall, Ltd.: 
Coal and Coke Handling Control Desks, Centra! Electric 
Company, Ltd.; Pumps, Joseph Evans and Sons (Wolver- 
Ltd., Gwynnes Pumps, Ltd.; Electrical installation, 
. Electrical Engineers, Ltd. ; 


W. Hr Suaith acd Co. 





196 


SHORTER REPORTS 


THE ENGINEER 


Sept. 4, 1959 





Mobile Demonstration Unit for 
Electronic Control Equipment 


To show European countries the developments 
it has made in electronic machine tool control 
systems and other automatic equipment, E.M.1. 
Electronics, Ltd., Hayes, Middlesex, has had 
built the mobile demonstration unit we illustrate 
on this page. The first visit of this unit will be 
to the European Machine Tool Exhibition, which 
opens in Paris on September 12 next. It will 
afterwards visit Amsterdam, Dusseldorf, Stutt- 
gart, Zurich, Basle, Milan, Turin, Lyons and 
Brussels. 

The unit comprises a Commer 12-ton diesel 
tractor hauling a specially designed 25ft long 
semi-trailer based upon a 12-ton drop-frame 
chassis. The sides and end of the body can be 
swung out to provide platforms and canopies all 
round the working area, and an enclosure at the 
front provides a programmer’s office in which 
the punched tape is prepared for the machine 
under demonstration. 

The tractor has a 105 b.h.p. opposed-piston, 
two-stroke engine with blower-assisted scaveng- 
ing, and power is transmitted through a constant- 
mesh, five-speed gearbox and a two-speed rear 
axle. It is equipped with power-assisted steering 
and pneumatic/hydraulic brakes. Power for the 
equipment being demonstrated is supplied by an 
alternator driven from the engine power take-off, 
constant engine speed for this purpose being 
ensured by a C.A.V. all-speed hydraulic governor 
fitted to the fuel injection pump. 

The unit is equipped with a new Kearney and 
Trecker design milling machine with a three- 
dimensional E.M.I. punched tape control system. 
Whilst demonstrations are in progress on the 
machine a closed-circuit television system can be 
used to show the work in progress to a wider 
audience than can be accommodated in the 
working area. With this new demonstration 
facility it will now be possible for the firm to 
show a typical machine in operation at a potential 
customer’s works and on the actual class of 
component he is manufacturing. 


London Motorway Proposal 


THE Ministry of Transport and Civil Aviation 
is planning a 4-mile motorway through the 
borough of Hendon, the purpose of which, the 
Ministry states, is “to cope with the greatly 
increased traffic expected to pass through 
Hendon as a result of the opening of the first 
section of the London-Yorkshire motorway later 
this year.” The Ministry’s appraisal of the 
problem goes on to assert that: “ Traffic needs 
in the immediate future will be met by the existing 
route A.41 between the L.C.C. boundary at 
Finchley Road and Apex Corner, which, together 
with A.1 north of Apex Corner, is being improved 
to dual carriageway standard. But this route 
also serves the Great North Road, which is being 
modernised as far as Newcastle. It is likely, 
therefore, to become seriously overloaded within 
a few years unless an alternative route towards 
Central London can be found.” : 

The Minister, Mr. Watkinson, appointed 
Messrs. W. S. Atkins and Partners, consulting 
engineers, to report on this problem and it is on 
their recommendation that he has decided to 
have a draft scheme prepared under the Special 
Roads Act, 1949. The proposed motorway 
would start from a point where West End 
traffic converges on A.1 near Page Street, follow 
fairly closely the line of the London Midland 
Region Railway on its east side for some distance, 
and pass under Watford By-pass a little to the 
west of Apex Corner. It would then cut north- 
wards through open country for some distance 
before turning west near Mill Hill North Cross 
to rejoin the Watford By-pass A.41 near its 
junction with A.5 at Brockley Hill. The road 
would have dual carriageways and would cross 
under or over all existing roads without any 
intermediate junctions or access points. The 


Mobile demonstration unit fitted out as a complete workshop with an electrically controlled milling machine, 
a programmer’s office and a closed-circuit television system 


draft scheme showing the line of the proposed 
road may be published early next year, we are 
informed, and there will be the usual statutory 
period of three months for lodging objections. 
The scheme is estimated to cost some £3,000,000. 


Anglo-American Moon Echo 
Experiment 

EARLY on August 25 radar signals transmitted 
from the 45ft diameter radio telescope at the 
Royal Radar Establishment, Malvern, on a 
wavelength of 10cm, were successfully received 
in Texas after reflection from the moon. This 
was the outcome of a joint experiment between 
members of the Radio Astronomy Group at 
the Royal Radar Establishment and the Elec- 
trical Engineering Research Laboratory of the 
University of Texas, and was an extension of 
the programme by the Radio Astronomy Group 
on the study of the surface of the moon using 
radar. The peak transmitter power was 2MW 
and the signals were 5-microsecond pulses with a 
p.r.f. of 250 per second. By comparison of the 
signals received at the two sites it is hoped to 
find out more about the surface conditions of the 
moon and also how the moon could be used as 
a reflector for transmitting radio and television 
signals for long distances over the surface of the 
earth. In the previous moon-echo experiment, 
from the 250ft diameter radio telescope at 
Jodrell Bank, frequency-modulated telephony 
signals were sent on a wavelength of 14m (see 
our May 22 issue). The transmitter power on 
that occasion was 1kW. 


Portable Sludge Pump 


A NEw portable ejector-type self-priming sludge 
pump recently developed by Holman Brothers, 
Ltd., Camborne, Cornwall, is designed for work- 
ing at low heads and is capable of handling very 
dirty, contaminated and gritty water containing 
a high percentage of solids. 

The pump is operated by compressed air at 
80 Ib per square inch and provides a maximum 
delivery of 43 g.p.m. with a 10ft head of water 
and is capable of operating with heads up to 
50ft to deliver 35 g.p.m. It weighs only 78 lb and 
can be easily carried and handled by one man; 
it needs ‘only a single-tool compressor. 

Self-cleaning and self-sealing ball valves are 
fitted in the pump and acid-resistant inner 
mechanisms are used to obviate the risk of 
corrosion when handling acidic waters. 


The pump comprises essentially a main tank 
and top and bottom cover assemblies. In 
operation it is controlled by a float within the 
main tank which actuates an air valve in the top 
cover. 

This valve opens and closes as the liquid 
rises and falls within the tank. When the pump 
is empty the top cover air valve is open, 
allowing compressed air to pass from a jin 
inlet through the valve to atmosphere, pro- 
viding an ejector effect, causing a vacuum 
within the tank. A ball valve which acts as a 
non-return valve in the bottom cover then allows 
water from the source to enter the pump through 
a strainer. The water and float rise until the 
float closes the air valve in the top cover. As 
the air cannot now escape to atmosphere, it 
pressurises the tank and forces the liquid down. 
This movement closes the non-return suction 
valve in the bottom cover and the water then 
leaves the pump through the non-return delivery 
valve in a 2in delivery pipe. A time lag mecha- 
nism is fitted which allows the float to drop to a 
predetermined level before the air valve opens to 
restart the pumping cycle. 


Transistorised Control Relay 


We. have received particulars from Electro 
Methods, Ltd., Caxton Way, Stevenage, Herts, 
of a transistorised relay for control functions 
where minimum arcing is essential in the appa- 
ratus initiating the control. Examples are 
thermostatic devices, particularly contact thermo- 
meters, and small diaphragm-operated pressure 
switches. The relay is arranged so that the 
operation of external contacts of these and 
similar types either biases or unbiases a transistor 
and allows the internal control relay to operate. 
This relay is fitted with load current contacts 
with a capacity of 15A a.c., at 250V a.c. (non- 
inductive) and light-duty contacts for switching 
two indicator lamps on the front of the case 
which show when the relay is energised or 
de-energised. Control current is derived in- 
ternally from a double-wound transformer 
with earthed screen giving complete isolation 
from the supply, and the control circuit power 
is limited to less than SmW. This circuit provides 
the control bias for the transistor. The relay is 
fitted in a steel wall-mounting box measuring 
64in high by 44in wide by 33in deep, and provided 
with two #in conduit entries at the bottom. It is 
available for mains supplies of 200/220V or 
230/250V, 50 to 60 c/s, a.c. 
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Television Lighting for Reactor 
Charge Machine 


THE problem of providing lighting for tele- 
vision Cameras on a nuclear reactor charge 
machine has recently been investigated experi- 
mentally by the Illumination Department of 
the Research Laboratories of The General 
Electric Company, Ltd., at Wembley. The 
experiments, carried out in conjunction with 
the G.E.C. Atomic Energy Division, Erith, 
formed part of the development work on the 
charge machine for Hunterston nuclear generat- 
ing station. 

At Hunterston the machine will be situated 
beneath the reactor, as shown in the drawing 
reproduced in our February 8, 1957, issue, and 
its movements will be monitored on the control 
desk both by instruments and by closed-circuit 
television. It was necessary to determine 
camera positions and lighting details before 
fabrication of the pressure vessel for the machine, 
and since these could not be deduced reliably 
by calculation from the drawings, a full-scale 
wooden model of the operating mechanisms 
concerned was built at~Erith and re-erected at 
Wembley for experimental tests. The model 
was built on its side, for convenience in opera- 
tion, so that the principal movements were 
horizontal rather than vertical, and represented 
the top part of the charge machine, occupying 
a roughly cubic space of 12ft side. Operations 
such as removing and stowing the standpipe 
door and concrete shield plug, locating the 
charge tube, inserting and withdrawing fuel 
elements, could all be simulated. 

In the actual machine, illumination will be by 
125W, high-pressure, mercury-vapour lamps, 
mounted on the outside of the pressure vessel 
and shining throygh glass windows. For the 
purpose of the experiments a frame representing 
the pressure vessel wall was erected at the 
correct distance from the model, and the lamps, 
behind simulated sight glasses, mounted on the 
frame. Positioning was found to be quite 
critical. Certain mechanisms are masked by 
others and pointers had to be attached to them 
to show their movements. During the tests it 
was found that the two-dimensional presenta- 
tion of an essentially three-dimensional object 
sometimes produced the optical illusion of 
** inversion,” that is, a nearer edge sometimes 
appeared to be further away. The solution to 
this particular difficulty has been found by 
painting contrasting stripes on some parts of 
the mechanisms to accentuate their shapes and 
emphasise their true perspective. Special care 
is required in selecting the paints. One reason 
is that the inside of the machine effectively 
forms part of the coolant-gas circuit and there 
are severe restrictions on the types of material 
that may be introduced into this circuit. In 
addition, the radiation intensity due to spent 
fuel elements withdrawn into the machine will 
be very high. With the arrangement finally 
chosen it was found possible to obtain good pic- 
tures with an illumination of 10-40 lumens per 
square foot. 


Strategic Transport Aircraft 


Some details are now available of the design 
of the Short “‘ Britannic,” construction of the 
first of which will commence shortly. It will be 
recalled that this large long-range freighter is a 
derivative of the Bristol “ Britannia,’ but has a 
much enlarged fuselage able to accept loads up 
to 12ft wide, and the undercarriage fitted in 
sponsons as is customary on transports for use on 
poor airfields. The version which has been 
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selected for initial manufacture is the 
“ Britannic’ 3A of 218,000 Ib all up (85,000 Ib 
payload), which bears an interesting relationship 
to the “ Britannic’? 3 of 195,000 lb (75,000 Ib 
payload): in order to allow propellers larger 
than the 16ft diameter “ Britannia” units, a 
16ft centre section has been incorporated—the 
wings of a “* Britannia ’’ join on the aircraft centre 
line—and the inboard nacelles, which no longer 
house the landing gear, have been moved 4ft 
further from the tip, thus allowing 20ft diameter 
airscrew discs. The span is now 158ft 9-65in: 
a further modification to the wing is that the 
fuel tanks are now integral, as on the Canadair 
** Britannia ’’ derivative, the CL—44, and this has 





197 





(B) “ The Corrosion of Aluminium.” The con- 
cluding scientific session is planned for Thursday 
morning as a discussion of a paper entitled 
“Extrusion as Compared with Other Methods 
for the Manufacture of Bar, Rod and Wire-Rod 
in Copper and Copper-Base Alloys.”” On each 
of the five days in Stockholm visits to works or 
all-day tours are planned for the members and 
ladies and male guests. In the evenings there 
are to be, first, a cocktail party at the British 
embassy, then a banquet and dance, and finally 
a council dinner for the Institute’s hosts. The 
long week-end in Copenhagen on the return 
journey includes a sightseeing tour, and visits of 
especial interest. 





Component parts of spring-controlled, automatic centrifugal clutch 


increased the tankage about 20 per cent—the 
military requirements are for air-dropping stores, 
but not troops, and the aircraft is not expected 
to be exposed to damage by enemy action. 

With four Rolls-Royce “ Tyne” engines of 
5730 t.e.h.p., it is expected that the range with 
capacity payload and 20 per cent reserves will be 
1150 statute miles, cruising at 340 m.p.h.: with 
the capacity fuel load of 81,200 lb, 25,000 Ib pay- 
load can be flown 5050 miles at the same speed. 
Civil applications of the machine, which should 
have specific costs roughly half those of to-day’s 
aircraft, have been studied, and it appears that 
the operating costs will vary little over the band- 
500 to 2500-mile stage length. With high density 
seating, up to 249 passengers could. be carried on 
two decks. A complete freight handling system 
affording rapid turn-round is to be developed by 
the makers for installation at termini, based on 
pallets which fit along a road vehicle (7ft 6in 
wide) and across the “ Britannic ”’ (11 ft long). 


Institute of Metals Visit to Sweden 
and Denmark 


From September 21 to 25, 1959, the fifty-first 
annual autumn meeting of the Institute of Metals 
will be held in Sweden by invitation of Bolidens 
Gruv A.B., A.B. Svenska Metallverken and the 
Metallografiska Institutet, with an extension to 
Denmark by invitation of the Danish Society of 
Metals. At the opening session on Monday 
morning, Professor E. Rudberg, Director of the 
Metallografiska Institutet, Stockholm, is to 
deliver the Autumn Lecture on “Life with 
Metals, Now and Tomorrow.” On Tuesday 


morning there are to be two scientific pro- 
grames : the theme of the three papers of (A) 
being “‘ The Production of Fine Copper Wire 
for Enamelling,”’ and that for the three papers of 
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The ‘Britannic ’’ will accommodate a ‘‘ Blue Streak ”’ on its transporter-erector, or seat six abreast on two decks 


Centrifugal Clutches 

WE are informed by B. and F. Carter and 
Co., Ltd., Albion Works, Bolton, that the 
** Ribble’ automatic spring-controlled centri- 
fugal clutch is now available in a range of stock 
sizes covering requirements from 1 h.p. to 9 h.p. 
at 1400 r.p.m. These clutches, which are effec- 
tive in both directions of rotation, are designed 
to take a load smoothly and without shock up 
to the operating speed and stop without damage 
or overloading of a drive. 

The general construction of one of these 
clutches can be seen in the photograph we 
reproduce of an opened unit. The main com- 
ponents include a driving member with four 
arms the ends of which project between four 
loose weights faced with friction linings. A 
flat steel spring passes freely through each of 
the weights and has its ends fitted into slots at 
the extremities of the driving arms. The drum 
of a casing, which provides the driven member, 
registers over the weights and the weights are 
retained in their axial position during rotation 
between the inner face of this member and an 
aluminium cover plate. A screw which is 
threaded through the inner face of each weight 
presses against the side of its spring and is 
adjusted initially to hold the weights clear of 
the casing when the clutch is stationary. When 
the driven member is rotated the weights auto- 
matically move outwards under centrifugal force 
to transmit drive to the casing. 

The casings are made of high tensile close- 
grained cast iron and for their mounting on 
the flanges of the driven members are bushed 
with self-lubricating, oil-impregnated, phosphor 
bronze sleeves designed to give a long working 
life without need for lubrication. The friction 
linings are bonded to the weights which are 
individually balanced after assembly. 
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* Bilge Block Assemblies for a 
Dry Dock 


ABOUT a year ago, we described in these 
columns a new dry dock at Falmouth* where 
hydraulically-operated mechanisms had been 
in.talied to position the bilge blocks in the dock, 
according to the shape of the vessel about to be 
docked. We recently received particulars of 
another installation of this general kind which 
has been installed at the Duke of Edinburgh 
dry dock at Swansea, which is owned by the 
Prince of Wales Dry Dock Company, and was 
opened in June. 

In this new dock, the conventional method of 
supporting the vessel in the pumped out dock, 
viz., by shoring from the altar steps and dock 
walls, has been replaced by adjustable bilge 
blocks on the dock floor. The bilge blocks are 


Adjustable bilge block assembly 


positioned according to the structure of the 
vessel being docked, and operated by gears in 
service tunnels on either side of the dock, the 
movement being accomplished by two sets of 
chains between the gears and the blocks. Twenty 
sets of blocks, ten on each side, are available in 
the new dock. 

The bilge blocks themselves were manufactured 
and supplied by Superwelds (Lewisham), Ltd., 
Princes Road, Dartford, Kent, in co-operation 
with the consultants, Messrs. G. Maunsell and 
Partners, and consist of pivoted timber-faced 
blocks resting on fabricated steel wedges approxi- 
mately 10ft 6in long, as shown in the accompany- 
ing illustration. The blocks are free to slide 
up or down the wedges, relative movement being 
achieved by chains at each end. Thus, the 
—— of the blocks above the dock floor 


“ The Queen Eliza Elizabeth I Dock, Falmouth,” THE ENGINEER, 
August 8, 1958. 
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depend on their position on the wedges which 
themselves can be positioned along axes at right 
angles to the keel. 

The operating gears consist of two chain 
wheels mounted side by side on concentric 
shafts passing through the dock wall and carrying 
chains which transmit motion to the bilge blocks 
through guide pulleys on the dock floor. The 
inner ends of the shafts connect to a manually- 
operated dog clutch mechanism which permits 
the drive to be taken on both shafts simul- 
taneously or alternatively to one shaft whilst the 
other is held motionless. It is thus possible to 
move both blocks and wedge together or one 
relative to the other. 

The driving motors used are standard portable 
compressed air drilling machines which can be 
easily carried from station to station, and are 
connected by quick-acting couplings to reduction 

boxes mounted on 

exe frames on the tunnel 

» wall. Indicators coupled 

to the final drive 

shafts give positive indi- 

cation of the position of 

the bilge blocks rela- 

tive to the keel of the 
vessel. 

In operation, the dock 
is pumped out until the 
keel settles on the keel 
blocks on the dock floor. 
The level of water in the 
dock is then reduced by a 
further 6in or so to en- 
sure that the weight of the 
vessel is taken on the 
keel. The bilge blocks 
and wedges, in their 
lowest positions, are run 
in together from the 
dock wall to their pre- 
determined positions ; 
the blocks are then held 
stationary and the wed- 

‘ges advanced until the 
blocks are in contact with the hull. Stalling of 
the driving motor indicates that the required 
pressure between the block and the hull has been 
reached, and the blocks and wedges are then 
locked together and no further movement can 
take place. The dock is then pumped dry in the 
usual way. Since the torque of the driving motor 
is constant, all blocks will have the same initial 
bearing load. 

The blocks and wedges are fabricated from 
mild steel plate and sections, welded joints being 
used throughout. Care was taken in manufac- 
ture to ensure freedom from distortion, which 
might disturb the even spread of the load, 
although timbers between the wedge and the 
swivelling blocks provide a small measure of 
flexibility in the vertical direction and permit 
dismantling whilst under load if necessary. 
When the wedge is traversed across the dock floor, 
sprung wheels reduce the frictional forces. These 
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wheels retract into the wedge as soon as load is 
applied. Maintenance has been reduced to the 
minimum. 


Magnet Coils for 7GeV Proton 
Synchrotron 


THE first of the copper rectangular conductor 
bars for the magnet coils of the 7GeV proton 
synchrotron (‘“* Nimrod’’) for the Rutherford 
High Energy Laboratory, Harwell, are now 
being despatched to Manchester from the 
Argyle Street works of James Booth and Co., 
Ltd., Nechells, Birmingham, 7. At Manchester 
they will be fabricated into the finished coils b: 
the Metropolitan-Vickers Electrical Company 
Ltd. Construction of the 7000-ton magnet fo: 
the proton synchrotron by Joseph Sankey and 
Sons, Ltd., Wolverhampton, was described in 
our May 29 issue. 

The bars are 2gin by 1#in in cross section and 
have a central hole jin by jin through which 
demineralised water will be pumped for cooling 
purposes. Some of the bars are over 57 ft long, 
and this gave rise to a number of problems not 
only of manufacture but also of handling and 
transport. Extrusion is carried out on a large 
hydraulic press. Since close dimensional toler- 
ances are required, the bars, after pickling, are 
cold drawn in several stages to the final dimen- 
sions and shape. At the fabrication stage the 
bars will have to be bent, and a bright annealing 
furnace is used to produce the dead soft con- 
dition required. Inspection is carried out at 
the factory uader the supervision of a represen- 
tative of The United Kingdom Atomic Energy 
Authority. The dimensional accuracy of the 
central hole, seen in both the accompany- 
ing illustrations, is tested by blowing a ball 
bearing of the appropriate size through its 
length. 

The bars weigh: about 8 cwt each and in view 
of their soft condition, and the fact that they 
have to be dead straight, they require frequent 
support along their length when being lifted 
from point to point at various stages of manufac- 
ture. Specially designed beams were constructed 
for this purpose and, in lifting, two overhead 
travelling cranes are employed so as to give 
support to the load in all positions. For moving 
the bars from shop to shop a special truck, 
60ft long, was constructed on the premises. 
Even so, the difficulty of negotiating the truck 
with its load round a number of bends had to 
be met and in some cases this required structural 
modifications to some of the shops. During 
transport to Manchester it is essential that the 
bars lie flat along their entire length and reach 
their destination in this condition. They are 
being taken in a specially constructed vehicle 
by a selected route. In all, about 300 tons of 
copper conductor bar are being supplied and 
delivery of the order is spread over about a 


(Left) Lifting a 57ft conductor bar off the internal transport trolley by means of a special lifting beam. (Right) Bars about to enter the bright annealing 


furnace to condition them 


them for winding into magnet coils 
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Unemployment 


The Ministry of Labour states that 
on August 17, there were 426,857 people 
(307,315 men and boys and 119,542 women 
and girls) registered as unemployed in Great 
Britain. Between July 13 and August 17, 
the number of unemployed increased by 
32,000, the wholly unemployed rising by 
40,000 and the “temporarily stopped” 
falling by 8000. Expressed as a proportion 
of the estimated number of. employees 
unemployment on August 17 was 2 per cent, 
compared with 1-8 per cent a month earlier. 

The Ministry points out, however, that 
the number of adults unemployed declined 
by 6000 in August whilst the number of 
unemployed boys and girls increased by 
38,000. It is estimated that when the count 
was taken on August 17, about 42,000 
school leavers had not entered any employ- 
ment. But in the five-week period ended 
August 12, the employment exchanges filled 
199,000 vacancies, the number of vacancies 
notified but remaining unfilled being 263,000, 
or 12,000 less than at the beginning of July. 


Wages and Earnings 


Changes in wage rates which came 
into operation during July resulted in an 
aggregate increase estimated at about 
£183,000 in the weekly full-time wages of 
730,000 workpeople and in a decrease of 
£23,000 for 477,000 workpeople. The 
decreases, of course, occurred in those 
industries in which there is a sliding scale 
arrangement based on the official index of 
retail prices. Those who received increases 
include road haulage workers and workers 
in the electrical contracting industry. 

The Ministry of Labour reports that, in 
the first seven months of this year, changes 
in wage rates led to 3,489,000 people receiv- 
ing increases aggregating £835,100 a week. 
In the comparable period of last year there 
was an aggregate increase of £1,476,000 in 
the weekly full-time rates of wages of 
5,119,000 people. At the end of July, the 
index of rates of wages (January 31, 1956 
=100) stood at 117 for all workers, which 
indicates a rise of one point since January. 
Taking the manufacturing industries only, 
the index figure was 116 at the end of July, 
there having been no change in it since last 
October. The Ministry has also stated that, 
in the last pay week in April, the average 
weekly earnings of manual workers employed 
in the manufacturing industries generally 
and in a number of the principal non- 
manufacturing industries in the United 
Kingdom were : men, £13 2s. 11d. ; youths 
and boys, £5 14s.; women, £6 17s., and 
girls £4 7s. 4d. The average hours worked 
in that week were : men, 48; youths and 
boys, 44:6; women, 41:5; and girls, 
42-3. 


Ravenscraig Strip Mill 


It has been announced this week that 
the contract for building the 68in semi- 
continuous hot strip mill at the Ravenscraig 
works of Colvilles, Ltd., has been placed 
with Davy and United Engineering Com- 
pany, Ltd. The value of the contract is 
stated to exceed £4,000,000. The mill will 
include a 42in vertical edging scale-breaker, 
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a 44in by 68in horizontal scale-breaker, a 
39in and S56in by 68in reversing roughing 
mill with attached 33in vertical edger, a 
rotary wy He a a 28in and 56in by 68in 
six-stand finishing mill, two downcoilers and 
coil unloaders, and associated roller tables 
and ancillary equipment. A_ substantial 
part of the design and manufacture of the 
9000 tons of machinery covered by this 
contract is to be done at the Glasgow works 
of we and United Engineering Company, 
Ltd. 


Export Prospects 

The economic and marketing research 
unit of The General Electric Company, Ltd., 
has commented on the outlook for British 
exports in the latest issue of the G.E.C 
Export Guide. It describes the current 
prospects for the third quarter of this year 
as “‘ good” in fourteen countries, “ improv- 
ing” in ten countries, “ deteriorating” 
in six countries and “bad” in four coun- 
tries. The countries in this last category 
are said to be India, Norway, Spain and 
South Africa. Those in which Britain’s 
export prospects are thought to be deterio- 
rating are Finland, Iraq, Kenya, Malaya 
and Singapore, New Zealand and Venezuela. 


Electrical Industry Film 


At the annual general meeting of 
The General Electric Company, Ltd., on 
September 3 the Chairman, Sir Leslie 
Gamage, presented as a supplement to his 
speech a new film illustrating the company’s 
activities as a whole. This is the first film 
made for the G.E.C. of such comprehensive 
scope, although numerous others dealing 
with particular items of work and research 
have been issued previously. In sixteen min- 
utes the new film, entitled “In the News,” 
shows activities as diverse as domestic cookers 
and nuclear power station construction. 
An important function of the film is to 
interest employees in the achievements of 
the company, and the sequences have there- 
fore been planned to cover some of the less 
familiar work undertaken by the organisa- 
tion, such as automatic reel-changing equip- 
ment for rotary printing presses and medical 
X-ray apparatus. Arrangements have been 
made for showing the film to employees at 
G.E.C. branches and works and it is hoped 
that there may be public showings at cinemas 
in areas where there are groups of G.E.C. 
establishments. Widespread circulation by 
film libraries is being arranged and public 
overseas showing may be possible through 
the C.O.I. The film, in black and white, 
was made by the Film Producers’ Guild 
and is available in 35mm and 16mm sizes. 


Dockers’ Pensions 


The National Association of Port 
Employers on August 27 formally offered a 
pension scheme for employees to the unions 
in the dock industry. A pension of 10s. a 
week plus a lump sum payment on retirement 
of £100 is proposed for the 1900 registered 
dockers over the age of seventy, these men 
to be retired after a period of grace when the 
scheme comes into effect. Subsequently, a 
gradual reduction of the retirement age to 
sixty-five is envisaged. For new entrants, 
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and dockers joining the scheme at twenty-five 
or under, the pension on retirement after 
forty years’ minimum service would be 40s. 
a week. Men of twenty-five and over 
would receive weekly payments and lump 
sums on retirement in varying proportions 
according to age. Weekly contributions 
would be 2s, 6d., and would be compulsory 
for new entrants, but voluntary for those 
already in the industry.‘ All benefits would 
be in addition to payments from other 
sources, such as the State retirement pension. 
The cost to employers has been estimated as 
about 5s. a week for each man in the scheme. 


Construction Work in Second Quarter 


Provisional figures compiled by the 
Miristry of Works indicate a further rise in 
value of constructional work carried out by 
contractors in the second quarter of the year. 
This totalled £481 million in the three months 
which ended in June, or £33,000,000 more 
than in the first quarter of the year, and 
£24,000,000 more than in the second quarter 
of 1958. Value of new housing work rose 
by £11,000,000 compared both with the first 
quarter of this year and the second quarter 
of last year, reaching £143 million. New work 
other than housing for public authorities 
rose to £115 million, an increase of 
£15,000,000 compared with the previous 
quarter and £10,000,000 more than in the’ 
second quarter of last year. It is provisionally 
estimated that at the end of July 1,047,000 
operatives were employed, virtually the same 
as in July, 1958. More men were employed 
on repair work and fewer on other new work 
than a year earlier. Costs continued slightly 
below the 1958 level and there was no change 
in the provisional index number of construc- 
tion costs for the second quarter of the year. 


Data Processing Study Team 


The European Productivity Agency 
is to send a European team to the United 
States in April-May, 1960, to study integrated 
data processing. An on-the-spot survey of 
methods will be made and equipment from 
simple mechanical aids to electronic com- 
puters will be studied. It is particularly the 
solutions open to small and medium-size 
firms that will be examined. Applications 
for inclusion in the team should be made to 
Mr. V. M. Green, British Productivity 
Council, 21, Tothill Street, London, S.W.1, 
before September 11, 1959. The team will be 
limited to twenty members. A three-day 
preparatory meeting for selected participants 
will be held in Paris in December. 


Coal 


The country’s total coal stocks now 
amount to 46,280,000 tons, of which 
31,110,000 tons are undistributed stocks held 
by the National Coal Board. A year ago, 
the figure for undistributed stocks was 
13,106,000 tons. In the thirty-four weeks of 
this year ended last Saturday, coal produc- 
tion amounted to 134,426,500 tons, or about 
5,000,000 tons less than in the comparable 
period of last year. Home coal consumption 
this year, up to August 22, was 120,425,000 
tons, which was approximately 11,000,000 
tons under the amount used in the corres- 
ponding period of 1958. 
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Tubular Turbines 


bbe continually increasing demand for 
electric power has stimulated the develop- 
ment of sources of hydro-electric energy—low 
head and tidal power—which, until recently, 
were hardly considered worthwhile on account 
of high installation costs in relation to the 
expected output. In the last twenty years, 
however, there have been some spectacular 
technical advances, notably a development of 
the Kaplan propeller turbine, known as the 
tubular turbine or, as it is frequently called, the 
bulb turbine. One of the chief firms concerned, 
Escher-Wyss A.G., Ziirich, since 1936 has 
delivered seventy-five bulb turbines with a total 
output of approximately 143,000 h.p. 

One of the characteristics of the tubular 
turbine is the straight line internal flow. In 
order to minimise losses, 
in the first larger-size 
machines the rotor of the 
generator surrounded 
the (fixed) blades of the 
propeller runner, a 
design which involved 
questions of frictional 
losses and sealing prob- 
lems. Smaller units were 
designed with a genera- 
tor in a bulb surround- 
ed by the flowing water; 
the first 265 h.p. turbine 
of this kind, shown in 





Development work, taken up shortly after the 
end of the second world war, was mainly 
directed towards improving the hydraulic flow. 
To this end the generator was mounted inside 
the draft tube, and a supporting structure, carry- 
ing the radial bearings and the thrust bearing, 
was upstream of the runner. The 
ribs of this structure also served as guide vanes. 
Fig. 2 shows a cross section of a turbine with 
an output of 180 h.p. at a head of about 13ft, 
which was installed at the Ravensburg works 
of Escher-Wyss in 1956. Apart from the 
position of the generator in the draft tube, the 
turbine is remarkable for having a step-up 
epicyclic gear between the adjustable-pitch 
four-bladed runner and the generator which 
increases the turbine speed of 280 to 1000 








Fig. 1, was built by 
Escher-Wyss in 1936 for 
the Rostin power station 
in Pomerania. Its 
generator was accom- 
modated in the hub of 
the guide-vane appara- 
tus, which was fitted 
with stationary vanes. A 
butterfly valve was em- 
ployed as closing means. This line of develop- 
ment culminated in a turbine built in 1951 for 
the Lech power station, which has a generator 
surrounding a variable pitch runner, and also 
possesses an adjustable guide-vane apparatus 
by which means the advantages of the double- 
regulating Kaplan turbine can be fully utilised. 

Although at that time tubular turbines did 
not generally receive the attention they deserved, 
the engineers of Escher-Wyss were convinced 
that further research would eventually eliminate 
the still existing drawbacks of this turbine and 
within the inherent limits of this design (small 
and medium quantities of water and low heads) 
would produce turbines with efficiencies equal 
to or even better than conventional Kaplan 
machines. 
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station at? Rostin (Pomerania, 1936). The synchronous generator 
ted in the hub of the guide apparatus which has hollow and 
stationary vanes. A butterfly valve is employed as closing means 


r.p.m. The higher speed permits the use of 
a smaller generator which not only improves 
the flow conditions in the draft tube but also 
required less space in the power house. The 
reduction in overall efficiency resulting from 
the epicyclic gear is compensated by the better 
efficiency of the high-speed generator. 

It could be argued that such generators have 
to be designed for a very high runaway speed. 
This drawback, however, has been overcome 
by the adoption of an oil-pressure-controlled 
brake which holds the annulus of the epicyclic 
gear during normal operation, but releases it 
when a given overspeed is reached, thereby 
interrupting the flow of mechanical power from 
the turbine to the generator. Whilst the turbine 
goes up to the runaway speed for which it is 


— 


| 
| 
} 





\ \ | 
\\ / = 
ya yo = 

f Ad . Ce vse lee 

d Ged [NZ NOS IN 1 

> ae PSS ————— + J 


—= =", 

5 ZY OMY KA 

‘ OFAN MANY Ve <7; 
CS. 


BS % —) 


Yyfy 
VV¥™U00—. 


A—Guide apparatus with stationary vanes. 
B—Adjustable runner wheel. 
C—Servo-motor for runner regulation. 
D—Axial thrust bearing. 


iat) 


— a 


| 




















£—Planetary gear. 
F—Oil-controlled gear brake. 
tor. 


Fig. 2—Tubular turbine with generator arranged in centre of draft tube (Ravensburg works power 
station and Osberghausen power station) 
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designed, the speed of the generator drops so 
that it remains outside the danger zone. 
Another bulb turbine, the design of which is 
basically similar to that of the Ravensburg 
turbine, has been in use since July, 1956, at the 
Osberghausen power station of the Rheinisch- 
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Fig. 3—Wooden model made for aerodynamic 
viewed towards the inlet. The 
access shaft ; 


Westfalisches Elekrizitaétswerk A.G., Essen ; 
it was ordered as an experimental plant in con- 
nection with the projected harnessing of the 
Moselle River. This turbine utilises a head of 
24ft and has an output of 530 h.p. at 312 r.p.m. 
with a speed increase to 1015 r.p.m. at the 
generator. Here again an epicyclic gear is 
employed, similar in principle to the Ravens- 
burg turbine, except that the oil-pressure- 
controlled brake of the annulus is released by 
means of springs should the oil pressure fail. 
Tests carried out to ascertain the reliability of 
this system showed that when suddenly throw- 
ing off load, the turbine runner reached a 


Fig. 4—Turbine installed at Burglen power station 


maximum speed of 770 r.p.m., whilst the gener- 
ator, after lifting the brake, attained a maximum 
speed of only 1320 r.p.m. These figures lie 
far below the calculated runaway speed of 
3800 r.p.m. for a design without the release 
brake. 

The arrangement of the generator in the draft 
tube, although an improvement compared to 
earlier layouts, did not entirely fulfil the expec- 
tations of the designers, and was soon super- 
seded by a new construction having the gener- 
ator installed in the turbine inlet. The main 
reason for this was to avoid increasing the 
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overall length of the turbine, including the 
draft tube, and to reduce the resulting frictional 
losses. The latest design arranges the individual 
components of the bulb turbine in the following 
order. After a short converging section at the 
inlet comes the bulb containing the generator, 
then the step-up gear, the variable-pitch runner 
and lastly a well-designed, comparatively short 
draft tube. This has the great advantage that 
no special measures have to be takea to ensure 
a smooth flow of the water issuing from the 
runner wheel; the conversion of the kinetic 
energy can take place over the shortest distance 
and with maximum efficiency. Moreover, the 
generator is then located in a quiet flow area 
where components can be better and more 
accessibly accommodated than in the draft 
tube. Although tubular turbines are for the 
greater part submerged in larger units, all import- 
ant components are accessible through an open 
shaft accessible from the power house. This 
shaft acts as a thick rib supporting the turbine 
hub and is streamlined in such a way that the 
resulting loss of energy is only slightly greater 
than that of a supporting vane. The realisation 
that the power loss caused by the rib would be 
kept comparatively small led to the provision 
of an additional shaft in the form of a thickened 
hollow rib on which the whole erection of the 
turbine can be effected. A combination of 
upper and lower vertical ribs of sufficient rigidity 
generally permits any further lateral supports of 
the generator to be dispensed with. Fig. 3 shows 
a wooden model for aerodynamic tests, show- 
ing the generator bulb with the upper manhole- 
rib and the lower supporting rib; the speed 
ring and the guide-vanes are arranged behind 
the generator. 

The first tubular turbine with the generator 
arranged in the inlet was built by Escher-Wyss 
for Messrs. BOhi A.G. in Biirglen (Switzerland) 
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1.—Speed ring. 

2—Adjustable guide apparatus. 

3—Servc-motor of guide wheel with closing weight. 
4—Governor. 

5—Runner wheel with servo-motor in hood. 
6—Stuffing box. 

7—Shaft. 

8—Bearing with a oil supply. 


9—Restoring means of runner. 
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11—Planetary gear with brake between runner wheel and 
generator. 

12—Generator. 

13—Pendulum generator. 

14—Supporting feet with cold air ducts. 

15—Lateral supporting arms with hot air discharge. 

1 i for dismantling purposes. 


Fig. 5—Section through turbine at Reutte (Tyrol) with generator in inlet 


openings are provided 
in the outer walls of the 
water inlet tube. The 
Reutte power station has 
two of these turbines, 
and the whole plant is 
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Fig. 6—Proposed turbine installation for the Moselle, comprising four turbine 
sets, each developing 6000 h.p. at 78 r.p.m., under a head of 16ft approximately 


and has been in operation since October, 1956 ; 
it develops 610 h.p. at 113 r.p.m. and utilises a 
head of 10ft. In this turbine the two-stage 
planetary gear is arranged in front of the gener- 
ator as it is more accessible there and the turbine 
shaft is connected to the gear through the hollow 
generator shaft. The turbine shaft is overhung 
and its discharge fairing acco tes the 
servo-motor for the blade adjustment; the 
guide vanes are stationary. The whole casing 
is submerged and is supported by four hollow 
ribs (Fig. 4), two of which supply cooling air to 
the generator whilst the other two discharge the 
warm air. The epicyclic gear of this turbine 
is not equipped with a release brake, but the 
generator is designed to withstand racing during 
the closing period of the gate, which is located 
in front of the inlet screen. 

The turbine for the Reutte power station on 
the River Lech in the Tyrol (Fig. 5) has a head 
of 20ft and develops 1690 h.p. at 165 r.p.m., 
this speed being increased to 1000 r.p.m. at the 
generator by an epicyclic gear with release brake. 
The turbine is fitted with adjustable guide-vanes, 
the journals of which are led outside and are 
connected by crank arms and links with the oil- 
pressure-actuated control ring. The whole 
turbine unit rests on a profiled hollow rib 
through which cooling air is supplied to the 
generator ; the warm air is discharged through 
two additional laterally arranged supporting 
arms. The erection of the whole set can take 
place on the vertical rib, for which purpose 





Wyss in the last twenty 
years, it might appear 
that the use of tubular 
turbines is restricted to 
smaller water courses. This, however, is not 
strictly correct because, from projects and also 
from installations already in an advanced stage of 
erection, it is evident that for a number of appli- 
cations tubular turbines of considerable size 
can be preferable to standard vertical Kaplan 














turbines, both from the hydraulic as well as 
from the economical point of view. The most 
important of these projects is that of harnessing 
the Moselle River, a scheme involving several 
stages of similar head and a large number of 
turbines of practically the same size. The plan- 
ning and the preliminary intensive experimental 
work, which was done by Escher-Wyss in col- 
laboration with their German subsidiary com- 
pany at Ravensburg and with French firms, was 
mainly concerned with the problem of finding a 
prototype that would embody all the advantages 
of a tubular turbine within the framework of the 
whole project. 

Although at present only one of the several 
planned stages of the Moselle hydro-electric 
power scheme is nearing completion, it is 
possible to visualise the layout of the other, 
basically similar stages from a preliminary 
project drawing, showing a power station for 
four tubular turbines, each developing 6000 h.p. 
at 78 r.p.m. at an average head of about 16ft 
(Fig. 6). The turbines have variable-pitch 
runners and adjustable guide-vanes and are 
fitted with epicyclic gears to give a speed of 
750 r.p.m. at the generator. The gears are 
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equipped with oil-pressure-controlled brakes 
which are released at an overspeed of about 
30 per cent. 

In the initial design the bulb on the head-race 
side of the runner was supported at the top 
by a wide, streamlined vertical shaft, giving 
access to the generator and to the speed-up 
gear, and at the bottom by two laterally inclined 
ribs ; this arrangement is shown in Fig. 8, 
presenting a view on the model of the power 
house. On the basis of aerodynamic tests 
already referred to it was later decided to 
replace the lateral ribs at the bottom by one 
large vertical support underneath the bulb 
similar to that of the wooden model shown in 
Fig. 3. With the new design the erection of the 
bulb can take place on the lower concrete 
support which, like the upper one, is hollow 
and accessible through a manhole. These two 
substantial ribs take all the forces that have 
to be transmitted to the walls; although 
of large section relative to the direction of 
the flow, they are profiled in such a manner 
that the water flows past to the guide 
apparatus without separation or the formation 
of eddies. 

The axis of the complete turbine installation, 
which is almost straight from the inlet to the 
draft tube exit, slopes by about 10 deg. from the 
horizontal. With a runner diameter of 15ft, 
the overall length of the set is about 120ft, and 
the lowest point of the installation is only 26ft 
below the normal level of the tail-race. Model 
tests indicate that the efficiency of the turbines 
will exceed 90 per cent over a fairly wide range 
of heads and flow quantities. 

Most of the turbines built in recent years have 
been equipped with epicyclic gears. There is, 
however, a certain demand for small and inex- 
pensive units which can be satisfied by a com- 
paratively simple design in which the generator 
is located outside the water tube and is driven 
from the turbine by a bevel gear. Fig. 7 shows 
a section of such a unit with a speed-up bevel 
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Fig. 8—Model of Moselle turbine. The runner has a diameter of 4°7m. The whole of the 
installation is situated below the upstream water level (OW) 


gear positioned in the bulb in front of the con- 
trollable-pitch runner; the high-speed trans- 
mission shaft is led outwards through a hollow 
rib and is connected to the generator. The 
turbine has stationary vanes, and there is a 
strong coil spring on the non-controlled side 
of the runner servo-motor which effects closing 


Holland-America Liner 
S.S. “Rotterdam ” 


tember 3rd, has the following main particulars : 
. 650ft 


UR illustration shows the S.S. “‘ Rotterdam,” 

the new flagship of the Holland-America 
Line, and the fifth to bear the name, which 
was built by the Rotterdam Drydock 
Company and engined by N.V. Koninklijke 
Maatschappij “De Schelde.” The liner, 
which has a very distinctive profile and sailed 
on her maiden voyage to New York on Sep- 


Length between perpendiculars 
Breadth moulded 

Depth moulded to main deck.. 
Draught loaded... .. . 
Gross tonnage ... 
Displacement ... ies 
Propelling machinery : 

Two sets of double reduction sis turbines .. 
Service s MeO ar 
Passengers in two classes. 

Officersandcrew... 


aoe "530 tons 
35,000 s.h.p. 


Holland-America liner S.S. ‘‘ Rotterdam ”’ on trials 


of the blades should the oil pressure be inter- 
rupted. The oil-control gear and the governor 
are belt driven from a pulley on the transmission 
shaft. Such turbines are completely assembled 
at the factory ; they can usually be transported 
to the site without dismantling and erected as 
an entire unit. 


The ship is completely air conditioned and is 
fitted with Denny-Brown stabilisers, while of 
particular interest is the steering controls supplied 
by the Sperry Gyroscope Company, Ltd. There 
are five steering control positions on the bridge : 
these are incorporated in an_ interlocked 
system and provide for hand-electric or auto- 
matic steering. The passenger accommodation 
is so arranged that both classes enjoy run-of-the- 
ship privileges by means of a specially designed 
main staircase in combination with passenger 
lifts. This system has resulted in a horizontal 
layout of accommodation instead of the more 
usual vertical one in which the different classes 


, Of passenger are confined to either the forward, 


midships or aft ends of the ship. 

The two sets of triple-expansion turbines of 
Parsons design take steam from four oil-fired 
boilers, at 640 Ib per square inch and 860 deg. 
Fah., and drive through double reduction, single 
helical gearing to give a propeller shaft speed of 
131 r.p.m. Electrical power for auxiliaries and 


the ship’s services is generated by four turbo- 


alternators, which develop 5400kW at 440V, 
while for emergency purposes there is an Allen 
350kW alternator driven by a gas turbine. 


Swiss Nuclear Station 


“Suisatom S.A.,”’ which was founded: in 
1957 by the A.T.E.L., F.M.B., N.O.K. and 
E.O.S. Electricity Companies, has applied for a 
permit to build a nuclear station on the left 
bank of the river Aar, in close proximity 
to the Wiirenlingen plants. The sponsors of 
this project are the four biggest power com- 
panies in Switzerland, producing 80 per 
cent of the country’s requirements in electrical 
energy. 

The reactor which has been selected belongs 
to a type which has already been thoroughly 
tested abroad. For safety’s sake the station 
will be installed in a rock cavern. Work is to 
start in January, 1960, and is scheduled to be 
finished during the first half of 1963. 
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Nuclear-Powered Passenger-Cargo 
Ship “Savannah ” 


BY OUR AMERICAN EDITOR 


No. 


I 


The world’s first nuclear-powered passenger-cargo ship, the N.S. “* Savannah,” 
was launched at the Camden yard of the New York Shipbuilding Corporation in 
New Jersey by Mrs. Dwight D. Eisenhower on July 21. The 22,000-ton vessel was 
constructed under a joint contract with the U.S. Maritime Administration and 
Atomic Energy Commission and will be operated under Government contract by 


the States Marine Lines. 


The ‘* Savannah” will be capable of carrying sixty 


passengers and 9500 tons of cargo at a speed of 21 knots. She will be able to operate 
for more than three years on the initial 52,000M W D (megawatt-day) fuel loading of 


her pressurised water reactor. 


OF hundred and forty years ago, on May 22, 
1819, a 320-ton ship started a voyage from 
Savannah, Georgia, to Liverpool. She was the 
“ Savannah,” the first vessel to use steam on a 
transatlantic crossing. As the ‘ Savannah” 
ushered in the steam age in ocean travel, it was 
considered fitting that another “‘ Savannah ”’ 
should usher in the atomic age. After President 
Eisenhower signed the bill authorising the con- 
struction of the first nuclear-powered merchant 
ship, he accepted the suggestion of American 
shipping circles and named her the “N.S. 
Savannah.” 

The project to build the N.S. “ Savannah ” 
was undertaken in keeping with the policy of 
the President and the Congress to foster and 
develop the American Merchant Navy and to 
demonstrate to the world the intent of the United 
States to employ the power of the atom for 
peaceful, productive purposes. The development 
of this nuclear-powered cargo-passenger ship 
was the joint responsibility of the Maritime 
administration of the U.S. Department of 
Commerce and the U.S. Atomic Energy Com- 
mission. The combined effort is being carried 
on through a joint group known as the Nuclear 
Projects Office in the Maritime Administration, 
and as the Maritime Reactors Branch in the 
Atomic Energy Commission. The vessel was 
designed by George G. Sharp, Incorporated, and 
is now under construction at the New York 
Shipbuilding Corporation at Camden, New 
Jersey. The Babcock and Wilcox Company 
holds the prime contract for the propulsion 
machinery, including the reactor, with the 


Her trials are scheduled for the spring of next year. 


De Laval Steam Turbine Company as the sub- 
contractor for the turbines, reduction gears and 
other heavy machinery. 

The building of a nuclear-powered merchant 
vessel was first proposed by President Eisenhower 
in a speech in New York on April 25, 1955. 
Construction was authorised by Public Law 848 
on July 30, 1956, with the vessel to be built by 
the U.S. Maritime Administration and the U.S. 
Atomic Energy Commission. The States Marine 
Corporation of Delaware will operate the ship 
as general agent for the Maritime Administration. 
The contract with the Babcock and Wilcox 
Company for the development and fabrication 
of the nuclear propulsion system was signed on 
April 4, 1957. The contract for the construction 
of the “‘ Savannah” was signed with the New 
York Shipbuilding Corporation on November 15, 
1957. The keel was laid on National Maritime 
Day, May 22, 1958, and the ship was launched 
on July 21, 1959, with Mrs. Dwight D. Eisen- 
hower acting as sponsor. The construction of the 
vessel will be completed and the ship ready for 
loading of her nuclear fuel by early 1960. It is 
expected that the “‘ Savannah’’ will undergo 
extensive testing during the spring of 1960, and 
that she will be ready for unrestricted operation 
by summer 1960. 

From its inception, it has been acknowledged 
that the “Savannah’’ itself will not attain 
economically competitive operation; nor is 
she intended as a prototype. Rather, it has 
been planned to utilise this “ first generation” 
nuclear-powered merchant vessel to develop 
practical construction and operating technology 
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and to employ this information in evaluating 
and designing “‘ second and third generation ” 
nuclear-powered ships which can attain com- 
petitive performance in free enterprise. It is 
planned that the “‘ Savannah ’’ will be a test ship. 
Many special features, such as the provision for 
extensive remote operation of components and 
the possibility of rapid manceuvring rates, which 
are not essential for the proper performance of 
this ship, have been incorporated for evalua- 
tion in future designs. During operation it is 
fully expected that components, and even entire 
plant systems, will be changed, when it is indi- 
cated that significant improvement can be made. 
Finally, the “Savannah”’ has five important 
missions : (1) to demonstrate to the world the 
employment of nuclear power as an instrument 
of peace for the benefit of mankind; (2) to 
bring the power of the atom into the market 
places of the world in peaceful trade and com- 
merce ; (3) to enlighten the public to the fact 
that nuclear-powered ships are entirely depend- 
able and safe ; (4) to stimulate early solutions 
to such problems as international liability and 
indemnification, and win for nuclear ships accept- 
ance in the world’s ports, and (5) to give the U.S. 
Maritime Administration and the U.S. Atomic 
Energy Commission the opportunity for 
prudently assessing the possible contributions 
of atomic power to the progress of the 
American Merchant Navy in providing shipping 
services on routes essential for maintaining the 
flow of the foreign commerce of the United 
States. 

The “‘ Savannah’s’”’ rather elaborate provisions 
for shielding, reactor containment, ship structural 
integrity, safe storage of all wastes and the con- 
tinuous monitoring of every potentially hazardous 
condition, are results of several years of study. 
These designs have been reviewed and accepted 
by the U.S. Coast Guard, the American Bureau 
of Shipping and the U.S. Public Health Service, 
and will meet the recommendations of the A.E.C. 
Advisory Committee on Reactor Safeguards. 
In every case, design and construction practice 
has followed the recommendations of the 
American Society of Mechanical Engineers, the 
American Institute of Electrical Engineers, the 
American Society for Testing Materials, and 
other technical institutions. 


DESIGN OF VESSEL 


The “‘ Savannah”’ (Fig. 1) is a single-screw, 
passenger-cargo sheltered deck vessel of advanced 
design, with a raked stem and a modified cruiser 
stern. The vessel is fitted with three complete 
decks. Ten main transverse, watertight bulk- 
heads divide the ship into eleven ’thwart-ship 
compartments. The hull is built on a transverse 
framing system except for the inner bottom, 
which is a combination of transverse and longi- 
tudinal framing especially stiffened in the reactor 
area to provide positive protection to the nuclear 
steam plant in case of ship collision. ‘The vessel 
meets a two-compartment standard of sub- 





Fig. 1—N.S. ‘‘ Savannah * after launching into the Delaware River at Camden 
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division at a draught of 29ft 6in. 
characteristics are tabulated below: 


Length : 
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mitting an unobstructed, yet sheltered, forward 
view of the sea. Just behind the promenade 
deck “* walk around ”’ is the main lounge which 
can be closed off from the adjacent writing-room 
and card-room by folding screens. The main 
lounge will be equipped with projection equip- 
ment for motion pictures as well as for closed- 
circuit television viewing of the reactor spaces. 
The after end of the promenade deck structure 
includes the veranda and cocktail bar, which, 
through sliding glass doors, opens on to the 
The remaining deck space on 
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during period of three and a half years, MWD 52,000 
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this level will be utilised as a shipboard game 
area. 

Within the hull structure, the “‘ A ’’ deck level 
is assigned to the main lobby, passenger state- 
rooms and accommodations for the purser, 
steward, doctor and nurse. The ship’s hospital 
and dispensary are also situated on this level, 
as is the health-physics laboratory. All of the 


. 20,000 

22,000 

Single five- 

i bladed unit 
i 














ING | 


DEEP TANK No.! 
TET TTT 


27” FRAME SP) 











With its modern, sweeping lines, the “‘ Savan- 
nah’”’ presents a very attractive profile. Her 
teardrop-shaped superstructure is set sufficiently 
aft to enhance the foresection which tapers to its 
well-raked bow (Fig. 2). This expanse of deck 
accommodates hatch openings for Nos. 1, 2, 3 
and 4 cargo holds which will be served by two 
sets of cargo gear support trusses and their eight 
attendant 10-ton booms and cargo handling 
gear. The cargo handling gear has been specially 
designed on the basis of the modified Ebel rig 
and fitted for extremely rapid handling of cargo. 
Immediately aft of No. 4 cargo hold and forward 
of the wheelhouse another hatch is situated to 
provide access to the reactor space. Aft, the 
superstructure steps down to a generous expanse 
of deck at the Promenade and “* A ”’ deck levels. 
One set of support trusses equipped with four 
10-ton booms serves No. 6 and No. 7 cargo 
holds. Cargo hatch covers are set in coamings 
~on “A” deck and are of the flush-closing type 
on “B” and “CC” decks: All hatch covers, 
except for two non-tight, lift-off pontoon covers 
on the cargo deep tanks in No. 6 hold, are 
hydraulically operated from local stations at 
each hatch. The vessel has one additional cargo 
hold, No. 5, which is served by side ports 
exclusively. 

The uppermost deck, referred to as the navigat- 


public areas on the ship, the passenger state- 
rooms and the passenger’s dining-room, are to 
be completely air conditioned. The vessel has a 
viewing gallery, on ““C”’ deck, which allows 
visitors to observe the engine-room from three 
sides and to look through the large windows of 
the main engine and reactor control room. 

The hull is built on a conventional transverse 
framing system except for the inner-bottom. 
The inner-bottom, below the reactor space, is 
“‘egg crated’’ with transverse floors at every 
frame, and a deep, vertical keel and many 
keelsons in the fore and aft direction. In addition 
to this great strength in the inner-bottom, there 
are two heavy longitudinal collision bulkheads, 
21ft 9in off centre-line on the port and starboard 
sides, adjoining the reactor space. Outboard 
of the collision bulkheads, “* B,”’ “‘ C”’ and “* D”’ 
decks have heavier-than-normal plating, con- 
tinuously welded to the beams. Inboard of 
these bulkheads are collision mats, extending 
between “‘ C ’’ deck and the 14ft flat for a length 
of 35ft adjacent to the central portion of the 
reactor containment vessel. This mat is made 
up of alternate layers of steel, lin thick, and 
redwood 3in thick, resulting in a total mat 
thickness of 24in. The additional hull strength 
ensures very high resistance to collision and 
grounding. In the event of a broadside collision 
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opposite the reactor space, the ramming ship 
would have to penetrate 17ft of stiffened ship 
structure, the heavy collision bulkhead, 2ft of 
collision mat, Ift 6in of reinforced concrete 
shielding and the reactor containment vessel, 
before the actual reactor plant could be damaged. 
The high strength of the inner-bottom, together 
with the very strong supports for the contain- 
ment vessel, offer tremendous resistance to reactor 
plant damage due to grounding. 

The ‘‘ Savannah ”’ has four aluminium lifeboats 
hung from steel gravity davits. One boat is 
hand-propelled, another is motor-propelled, and 


'D't DECK 23'- 0 
14-0 
Se 


LStAS BS 


Fig. 2—Longitudinal elevation of N.S. ‘* Savannah’ showing inboard profile 


ing bridge deck, serves a dual purpose. The 
forward end is given over to the pilot house 
with the wireless room on the starboard side and 
the chartroom on the port side outboard of the 
gyrocompass housing. The rest of the navigating 
bridge deck includes living quarters for three 
wireless operators and two cadets as well as 
space for the fan rooms, a battery room, and the 
emergency generating room. The pilot house is 
completely outfitted with the latest navigation 
and communication equipment. Dominating the 
area is the wheelhouse control console, housing 
all conventional wheelhouse instrumentation. It 
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is situated well forward and on the centre-line. 
The magnetic compass is of the reflecting type, 
the first to be manufactured in the United States. 
On either side of the steering stand there will 
be installed the latest navigational radars, 
utilising “‘ true motion” presentation of data. 
Another important unit in the wheelhouse will 
be the control console for the anti-roll Sperry 
stabilisers which will be situated on the port and 
starboard sides amidship. The fins are operated 
hydraulically by a gyro system capable of sensing 
sea conditions and providing the counter- 
measure for reduction of the roll. Each fin has a 
lift of approximately 70 tons at 20 knots. 
Meteorological instruments for recording sea 
water temperature, atmospheric pressure, wind 
direction and velocity, humidity and air tem- 
perature are incorporated into the vessel, making 
her a veritable floating weather station. A 
special wireless facsimile receiver will make it 
possible to receive world-wide weather map 
transmissions at sea from the U.S. Weather 
Bureau in Washington, D.C. 

The boat deck, the next uppermost deck, is 
devoted entirely to officers’ accommodations. 
A spacious officers’ lounge situated in the after- 
end affords observation on either side of the 
ship as well as aft overlooking the passenger 
recreation area. The promenade deck is devoted 
exclusively to public rooms and spaces. A 
“walk around,” the full width of the deck, 
comprises a series of windows, 30in high, per- 


two are oar-propelled. They have a total 
capacity of 190 persons. The ship’s steering gear 
is a four-cylinder, electro-hydraulic ram unit 
driving the crosshead through a Rapson slide. 
Two independent power plants are capable of 
handling the rudder with a maximum torque 
requirement of about 7,000,000in-lb. The 
rudder is a balanced, streamline spade, capable of 
turning hard over to 38 deg. port and starboard. 
A complete refrigeration system is provided to 
serve the ship’s cooling system of approximately 
9000 cubic feet. Two refrigeration units are 
provided, each capable of handling the normal 
sea load. 

The interior design of the “‘ Savannah ”’ will 
reflect the finest products of modern American 
materials, craftsmanship and technology. Metals 
and plastics will be apparent throughout. Bulk- 
heads will be surfaced with a variety of main- 
tenance-free materials. Textured vinyl film will 
be applied throughout the passenger staterooms 
and much of the public room area. The bulk- 
heads of senior officers’ quarters and bathrooms 
will be finished with melamine ~ laminates. 
Patterned, colour-anodised aluminium will be 
veneered to bulkheads enclosing the main stairs. 
Integrally coloured marine veneer will line the 

nger corridors. Carpets, draperies and 
upholstery will utilise a maximum of man-made 
fibres, such as “Saran,” nylon and “ Dynel.” 
The thirty staterooms (Fig. 3), each with 
private bath, accommodate one, two or three 


















































Fig. 3—(Left) Sample stateroom furnished with twin beds. — 
housed within the containment vessel of the ** Savannah 


passengers. Adjoining rooms open up to form 
two suites. The dining room on “ B”’ deck will 
seat approximately seventy-five people. The 
main lounge, situated at the forward end of the 
promenade deck, is elliptical in shape. On the 
aft end of the promenade deck, the veranda 
bar looks out on the swimming pool area through 
a deck-to-deck glass bulkhead. The dance 
floor, centred in the room, is outlined with 
tables whose illuminated tops will glow by 
means of “ panelescence”’ lighting. The same 
electro-luminescence will also light the dials of 
six clocks showing the time in various cities 
around ‘the world. The enclosed promenade 
is treated as a terrace and the deck will be 
covered in ceramic tile of various tones of blue 
and green. The interior and exterior styling 
are being executed by the marine specialists, 
Jack Heaney and Associates, of Wilton, Con- 
necticut. 


Fig. 5—Erection of the reactor containment vessel amidships between the 
reactor compartment bulkheads 
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Fig. 4—(Right) Artist’s. im 


NUCLEAR REACTOR PLANT 

The ‘“ Savannah ”’ will have one of the most 
advanced, yet conservatively designed atomic 
power plants in existence (Fig. 4). It is the 
same type of pressurised water reactor that has 
propelled the U.S.S. “ Nautilus ’’ on its voyages 
since 1955, and has been used in the Shipping- 
port Atomic Power Station since 1957. The 
U.S. Atomic Energy Commission awarded the 
prime contract for the design and manufacture 
of the nuclear power plant to the Babcock and 
Wilcox Company. This firm is also supervising 
the installation and will participate in the testing 
of the entire power plant. The steam turbines 
and reduction gear were sub-contracted to the 
De Laval Steam Turbine Company. 

The vessel has been referred to as a floating 
jaboratory because of the valuable operational 
data and experience she will supply. Although 
the basic design and operating criteria for the 
reactor propulsion sys- 
tem were fixed at the 
very beginning, a 
number of significant 
improvements were in- 
corporated in the plant 
as it was built. Nuclear 
engineers have also 
given thought to a future 
version incorporating 
further improvements, 
some of which may be 
tested on the vessel after 
she is in operation. 

The “ Savannah ”’ has 
nine watertight sub- 
divisions consisting of 
seven cargo holds, a 
reactor compartment, 
and a machinery com- 
partment. The nuclear 
propulsion system is sub- 
divided into a reactor 
system and a steam pro- 
pulsion system. The 
steam propulsion system 
is situated in the 60ft 
machinery compartment 
just below the super- 
structure. It comprises 
the main turbines and 
reduction gear, the main 
condensers, the feed 
water system, the turbo- 
generators to supply pro- 
pulsion auxiliaries and 
ship’s “‘hotel’’ load, and 
the emergency diesel 
generators and pack- 
age boiler to supply the 
ship’s emergency needs. 
To enable visitors to 
inspect the machinery 
compartment, a galley 


” 


of the pressurised water reactor system 


is provided at an upper level and the control 
room will be glass enclosed. The reactor system 
is situated amidships (Fig. 5), between the bulk- 
heads forming the ractor compartment. The 
major portion of this system, including the 
reactor with its primary loops, pressuriser, 
steam generators, primary circulating pumps, 
air conditioning system and other auxiliary 
systems, will be enclosed within a cylindricai 
containment vessel, centrally situated in this 
compartment. Certain low pressure reactor 
system auxiliaries, such as the primary water 
demineralisers, charge pumps, drain tanks, and 
a few other components, are situated just out- 
side the containment vessel for reasons of better 
access or maintenance. The following table 
—_ the general characteristics of the power 
plant. 


Power Plant Performance Data 





Normal 


Shaft power, s.h.p. ... 20,000 
po RS ce ae 107 
Steam pressure at drum (dry, satu- 490 

ated steam), Ib per sq. in abs. 
Main condenser vacuum, in Hg 28-5 
Feed water temperature, deg. Fah. ... 7 
Steam consumption : 

For main turbines, lb per hour ... 

For other uses, !b per hour ... 


186,610 
55,590 


242,200 
2,200 


74 
63-5 





Total steam generation required, 
Ib per hour 

Total electrical load, kW 

Reactor : 


Operating power, MW tees 
ign pressure, Ib per sq. in abs. 2, 
Operating pressure, lb per sq. in| 1 


abs. 

Primary coolant flow, Ib per hour...| 8, 

Primary water temperature rise 
through reactor, deg. Fah. 

Primary water mean temperature, 
deg. Fah. 











The estimated gross weight of the power plant 
is as follows : 
Short tons 
Propulsion system ... - 1265 


Reactor system... |. 1. we cee eee 665 
Containment and shielding ... ... ... ... 2418 
Total . 4348 
The reactor system is composed of a pressur- 
ised water reactor, a pressuriser vessel, and two 
primary coolant loops. Each loop contains 
two canned motor pumps, one heat exchanger, 
two check valves, and two stop valves. The 
heat added to the primary coolant as it flows 
through the reactor is given up in the heat 
exchanger. Here the primary water generates 
low quality steam which is led through risers 
to a steam drum directly above the heat ex- 
changer. The moisture is removed in the steam 
drum and dry saturated steam led to the steam 

main. 


(To be continued ) 
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Personal and Business 


Appointments 


Mr. H. G. Stern, A.M.IL.E.E., has been appointed 
a director of Londex, Ltd. 

Mr. J. M. Escort has been appointed chief designer 
of Goodenough Pumps, Ltd. 

Mosit Or. CoMPANY announces the appointment 
of Mr. Alec Mosley as public relations officer to 
succeed Mr. Peter Matthews. 

Mr. G. C. DALE, B.Sc., has been appointed physicist 
deputy in the nuclear health and safety department 
of the Central Electricity Generating Board. 

Davy AND UniteD Ro_t Founpry, Ltd., Billing- 
ham, Co. Durham, announces the appointment of 
Mr. A. C. Bird as works manager of the roll foundry. 


Mr. KerTH ALLISON has been appointed industrial 
rubber products sales manager for the Goodyear 
Tyre and Rubber Company of India Private, Ltd., at 
Calcutta. 

Amar Toot AND GauGEe Company, Ltd., Grove 
Road, Chadwell Heath, Essex, has appointed Mr. 
E. G. McLeod as sales representative for the West 
Country and South Wales. 

Mr. MAuRICE TATTERSFIELD, A.C.A., has been 
elected tu the board of The George Cohen 600 
Group, Ltd., following his appointment as financial 
controller of the group last year. 

Mr. I. D. CarTER has been appointed commercial 
manager of Preformations, Ltd., a company of The 
Plessey Group, specialising in the production of 
high quality cast permanent magnets and investment 
castings. 

LoNDON MIDLAND REGION, British Railways, in 
connection with plans for speeding up modernisation 
and electrification work, has established a new plan- 
ning office under Mr. W. O. Reynolds, former 
assistant operating officer. 

Mr. K. Neve has joined the board of Turner and 
Newall, Lid. Mr. Neve has had long service with 
the Turner and Newall, Ltd., organisation, and is at 
present the executive director of its subsidiary com- 
pany, Turners Asbestos Cement Company, Ltd. 

OLDHAM AND Son, Ltd., announces that Mr. 
Orlando Oldham has been appointed assistant 
managing director of the company. It is also stated 
that Mr. J. Dowse has been appointed as production 
director, and Dr. C. D. J. Statham sales director. 

Arr Commopore N. A. Tart, O.B.E., M.I.Mech.E., 
M.Inst.T., A.F.R.Ae.S., has joined the sales staff 
of Simmonds Aerocessories, Ltd., following his 
retirement from the Royal Air Force. Air Com- 
modore Tait was, until his retirement, Director of 
Aircraft Engineering at the Air Ministry. 

SmrrHs AIRCRAFT INSTRUMENTS, Ltd., announces 
that Mr. K. Fearnside has been appointed to the 
board as director of research. Formerly research 
manager at the company’s Cheltenham factory, 
Mr. Fearnside will continue to have charge of 
research activities in-his new appointment. 


THE MINISTER OF SUPPLY has appointed Professor 
Michael James Lighthill, F.R.S., as director of the 
Royal Aircraft Establishment, Farnborough, in 
succession to Sir George Gardner, K.B.E., C.B., 
D.Sc., who has been appointed to succeed Air Chief 
Marshal Sir Claude Pelly as Controller of Aircraft 
at the Ministry in October. 

Mr. W. E. A. REDFEARN, director, English Steel 
Corporation, Ltd. deputy managing director, 
English Steel Forge and Engineering Corporation, 
Ltd., and director English Steel Rolling Mills Cor- 
poration, Ltd., has been appointed chairman of the 


National Forgemasters’ Association in succession 


to the late Sir Frederick Pickworth. 


GEORGE SALTER AND Co., Ltd., announces that 
Mr. G. E. Masters, general manager of Salterpak 
Division, has taken on the additional duties of sales 
manager. Mr. J. Cruise, the previous sales manager, 
has transferred to head the Research and Develop- 
ment Department. Mr. J. T. Eades has been 
appointed to represent Salterpak in the Southern 
counties. 

Toe EASTERN REGION OF BrivisH RAILWAYS 
announces the appointment of Mr. J. C. Spark as 
works manager, Doncaster. In this capacity he will 
be in charge of the combined locomotive, carriage 
and wagon works at Doncaster under the recently 
announced reorganisation of technical departments. 
The Region also announces the appointment of 
Mr. P. Gray as works manager, Stratford, in which 
capacity he will be in charge of the combined loco- 
motive, carriage and wagon works. 


GRIFFIN AND GEORGE (SALES), Ltd., announces the 
following staff appointments : Mr. Edward Bentley 
has left his post as branch manager at Manchester to 
take up the senior post of London branch manager ; 
and he has been succeeded in Manchester by Mr. 
Kenneth Freer, who was buyer at this branch. Mr. 
James Branson has left his post as Yorkshire repre- 
sentative to become Manchester assistant branch 


manager. 

Mr. J. A. Dewuirst has been appointed managing 
director of Midgley and Sutcliffe, Ltd. Mr. Dewhirst 
was appointed a director of the company at the 
time of its purchase by the 600 Group and has for 
some years been a local director of George Cohen 
Sons and Co., Ltd. In future he will devote himself 
entirely to Midgley and Sutcliffe, Ltd., and has relin- 
quished his appointment with George Cohen Sons 
and Co., Ltd. 

ASSOCIATED ELECTRICAL’ INpustrRiESs, _Ltd., 
announces four new appointments in the Heavy 
Plant Division: Mr. E. C. Barwick, B,Sc.(Eng.), 
M.L.E.E., becomes manager, large electrical machine 
engineering (Rugby); Mr. E. E. A. Grace, B.Sc. 
(Eng.), A.M.LE.E., becomes manager, medium 
electrical machine sales; Mr. K. F. Raby, M.A. 
(Cantab.), A.M.I.E.E., becomes manager, medium 
electrical machine engineering; and Mr. W. H. 
Hunt becomes superintendent, medium electrical 
machines department. 

ASSOCIATED ELECTRICAL INpusTRIES,  Ltd., 
announces that the following district office appoint- 
ments were made when the A.E.I. offices took over 
from the offices of the British Thomson-Houston 
Company, Ltd., Metropolitan-Vickers Electrical 
Company, Ltd., and Ferguson Pailin, Ltd., last month. 
Home district office executive : general manager, 
Mr. W. A. Ankerson; district office executive, 
Manchester, Mr. R. S. D. istri 
executive, Rugby, Mr. K. 


managers : » _Mr. 
Western, Mr. A. C. Ellis ; a 2 
Crawford ; North Midlands, Mr. W. J. Wilson ; 
Midlands, Mr. K. J. Clarke; South Western, 
Mr. J. S. Hall ; and Southern, Mr. E. Mead. 


THE MINISTRY OF TRANSPORT AND CiviL AVIATION 
announces the following changes at Under Secretary 
level : Mr. C. P. Scott-Malden has become principal 
establishment and organisation officer in succession 
to Mr. P. J. E. Dalmahoy, C.B., who is undertaking 
special duties ; Mr. T. F. Bird, C.B., has taken charge 
of the Rail, Inland Waterways and Road Transport 
Groups which are being combined; Mr. R. R. 
Goodison has taken charge of the Aviation Safety 
and General Group in place of Mr. C. W. Evans, 
C.B., C.B.E., who is retiring ; Mr. B. P. H. Dickinson 
has taken charge of the Shipping Policy Group in 
place of Mr. T. F. Bird ; Mr. Reep Lintern has taken 
charge of the Shipping Operations Ports and Planning 
Group in place of Mr. Dickinson, and Mr. L. S. 
Mills, who has been promoted to Under Secretary, 
has taken charge of the Highways Group in place of 
Mr. Reep Lintern. A second Under Secretary will 
be appointed to this Group shortly. 


Business Announcements 

CONCRETE (SOUTHERN), Ltd., has opened a regional 
office in Bristol at 18a, Park Street, Bristol, 1 (tele- 
phone, Bristol 28724). 

EpGaR ALLEN AND Co., Ltd., of Sheffield, has 
been granted the sole licence for the manufacture and 
sale in this country of Bamag resonance screens. 

PHOTOELECTRONICS (M.O.M.), Ltd., has moved to 
new premises at Oldfields Trading Estate, Oldfields 


Northern, Mr. A. J 


‘Road, Sutton, Surrey (telephone, FAIrlands 4571). 


H. STOCKWELL AND Co., Ltd., has moved to new 
offices at Trafford Road, Trafford Bridge, Salford, 5. 
Telephone : Trafford Park 1632, 1633, 1634, 1635. 

British ANZANI ENGINEERING COMPANY, Lid., 
announces that Mr. W. H. Coles has left the company, 
and that Mr. E. F. Ranger is now sole managing 


director. 


D.P. Batrery Company, Ltd., has moved its 
London office to 137, Victoria Street, London, 


S.W.1. The telephone number and telegraphic 
address remain unaltered. 

PANNELL (PLANT), Ltd.; Torre Hill, Plymstock, 
Plymouth, has been appointed agents for the Stothert 
and Pitt, Ltd., contractors’ plant department in the 
counties of Devon and Cornwall. 

Birec, Ltd., has now established a Midland area 
sales office with Mr. H. J. Podmore as manager. 
The new office will be situated at the company’s main 
premises in Tyburn Road, Birmingham, 24. 


HENRY Pets AND Co., Ltd., announces that, cons:- 
quent upon an amicable agreement; the machine 
tool agencies held by K. §. Paul (Machine Tools), 
Ltd., have been transferred to the company as froin 
July 1, 1959, 

-EtGar Macuine Too. Company, Ltd., 172-17:, 
Victoria Road, Acton, London, W.3, has been 
appointed exclusive distributors in the United 
Kingdom for the range of “ Zerbst’’ heavy duty 
facing and short bed lathes. 


Sykes MAcHINE Toot Company, Ltd., Hythe 
Works, The Hythe, Staines, Middlesex, announces 
that it has been granted the agency for Great Britain 
by Maschinenfabrik Ravensburg A.G. (14b), Ravens- 
burg Wurttemberg, Germany. 


Harpy Spicer, Ltd., announces the resignation of 
Mr. H. P. Oldham from his position of director of 


manufacturing of the company. Mr. Oldham is a 


naturalised American citizen and has resigned from 
the company to return to the U.S.A. 


STRAIN AND ROBERTSON announce that they have 
taken into partnership Mr. W. G. Caldwell, 
A.M,I.Mech.E., and Mr. W. R. Murray, B.Sc., 
A.M.LE.E., both of whom have been members of 
the firm’s staff for a number of years. 


BritisH Ropes, Ltd., announces that from Sep- 
tember 1, its Midland region sales office dealing 
with engineering rope and fittings is being trans- 
ferred from Doncaster to the company’s plant in 
Denby Dale Road, Wakefield. Mr. R. Stead is in 
charge of the new office. 

RicHarD Hit, Ltd., Middlesbrough, a member 
firm of the Firth Cleveland Group specialising in the 
design of reinforced concrete structures and in the 
manufacture of reinforcement, has set up a desi 
office at 39, Half Way Tree Road, Kingston, in the 
West Indies, and appointed Mr. A. J. Benghiat, 
B.Sc., aS manager. 

Tue B.I.P. Group has moved to new premises 
and its new address is British Industrial Plastics, 
Ltd., Haymarket House, 28, Haymarket, London, 
S.W.1. Telephone: Trafalgar 3121. The offices 
also house the London sales offices of two of the 
Group’s subsidiaries : B.I.P. Chemicals, Ltd., and 
The Streetly Manufacturing Company, Ltd. 


Woops oF COLCHESTER, Ltd., and THERMOTANK, 
Ltd., announce that the trading association between 
the two companies under which Thermotank/Woods 
fans were offered to the marine industry, ceased on 
August 31. This follows the merger between Thermo- 
tank, Ltd., and J. and E. Hall, Ltd. The firms will 
continue, as formerly, to trade independently. 


SimMonps AgERocessories, Ltd., Treforest, Glamor- 
gan, member of the Firth Cleveland Group, has 
entered into licensing agreement with Pryor Manu- 
facturing Company of Mansfield, Ohio, to. manu- 
facture “‘ Hydrant” fuel dispensers and general civil 
and military aircraft refuelling vehicles for world- 
wide territories, except the ican continents. 

JOHN LAING AND SON (HOLDINGs), Ltd;, announces 
that the name of the subsidiary company, John and 
David Martin, Ltd., Lowther Road, Stanmore, 
Middlesex, has been changed to the Laing Housing 
Company, Ltd. The change has been made solely 
to identify the company more closely with the Laing 
Organisation in the sphere of private housing develop- 
ment. 4 . 

PYRENE ComMPANY, ‘Ltd., Metal Finishing Division, 
by arrangement with B.B. Chemical Company, Ltd., 
is now marketing the “ Endurion-’’ process as an 
addition to “ Parkerizing” rustproofing finishes 
for the treatment of ferrous metals: The “* Endurion”’ 
process is a simple immersion treatment used in 
conjunction with “ Parkerizing’’ zinc phosphate 
systems. es 

BrITIsH THOMSON-HOousTON COMPANY, Ltd., states 
that after forty-five years’ service with the company, 
Mr. W. J. Pool, B.Sc., A.M.LE.E:, has retired. 
From 1941 to the end of 1956 he was mianas 
industrial engineering department, but. relinquished 
this position in order to study problems associated 
with nuclear power projects on which the-company 
was engaged. ane 
HAWKER Sippetey Group, Ltd., and-J. Lyons 
AND Co., Ltd., are planning to join forcés to enter 
the automatic vending business. A joint statement 
says that the Hawker Siddeley Group, Ltd., has 
formed a subsidiary company called Primapax, Ltd., 
with an initial capital of £20,000, which-will operate, 
sell and hire vending machines. Final tgp 
two firms for an agreement under which Primapax, 
Ltd., will be owned jointly by them. 
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Mr. A. L. Ayton, F.C.LS., retired from his 
position as secretary ef Keith Blackman, Ltd., and 
the Blackman Export Company, Ltd., on August 31, 
nine days after celebrating his fiftieth year of service 
with Keith Blackman. He retains his seat on the board 
of directors of both companies, Mr. E. W. A 
Richards, F.C.LS., has teen appointed secretary of 
both companies, and Mr, A. W. Milborrow chief 
accountant, 

[MPERIAL ALUMINIUM COMPANY, Ltd., announces 
that its board has now been constituted as follows : 
from Imperial Chemical Industries, Ltd., Dr. James 
Taylor (chairman), Mr. Berkeley Villiers (managing 
director), and Mr. Michael Clapham, From the 
Aluminum Company of America, Mr. DuBose 
Avery and Mr. F. J. Resch, It will be recalled that 
the Imperial Aluminium Company, Ltd. (Impalco), 
was formed in June when Alcoa and I.C.I. entered 
into an agreement to collaborate in the manufacture 
of wrought aluminium products. The I.C.1. alumi- 
nium plants at Waunarlwydd are to be transferred 
to the new company from Metals Division. 


WESTLAND AIRCRAFT, Ltd., announces that conse- 
quent upon the acquisition of Saunders-Roe, Ltd., 
certain changes have been made in the respective 
poards of directors. The Hon. H. N. Morgan- 
Grenville, O.B.E., chairman of Saunders-Roe, Ltd., 
Sir Arthur Gouge, B.Sc., and Mr. F. E. N. St. Barbe, 
have resigned from the Saunders-Roe Board. Mr. 
Eric Mensforth, C.B.E., F.R.Ae.S., chairman of 
Westland Aircraft, Ltd., has been appointed chairman 
of Saunders-Roe, Ltd., and Mr. E. C. Wheeldon, 
C.B.E., M.I.P.E., managing director of Westland 
Aircraft, Ltd., has been appointed deputy chairman 
of Saunders-Roe. The other Westland directors who 
have joined the Saunders-Roe Board are Mr. D. C. 
Collins, M.I.Mech.E. (works director, Westland 
Aircraft), Mr. D. L. Hollis Williams, B.Sc., F.R.Ae.S. 
(technical director, Westland Aircraft), and Mr. 
W. Oppenheimer, F.C.A. (finance director, Westland 
Aircraft). Mr. M. H. C. Gordon, A.F.R.AeS., 
general manager of the helicopter division of Saunders- 
Roe, has also been appointed to the Saunders-Roe 
board. Mr. D. C. Collins, M.I.Mech.E., has been 
appointed works and deputy managing director of 
Westland Aircraft, Ltd. As previously announced, 
the Hon. H. N. Morgan-Grenville, O.B.E., and 
Captain E. D. Clarke, C.B.E., M.C., have joined the 
Westland board. 


Contracts 


Tue BrimisH STEEL Pminc Company, Ltd., has 
obtained an order for approximately 10,000 tons of 
steel sheet piling from the Suez Canal Authority. The 
piling is now being produced by the Appleby- 
Frodingham Steel Company at its Scunthorpe Works, 
and will be used for widening the canal over a length 
of more than 11 miles. The value of the order is 
about £500,000. 

SUBMARINE CABLES, Ltd., has received an order 
valued at £2,300,000 for 1635 nautical miles of light- 
weight, co-axial deep-sea cable for the first section of 
the Commonwealth round-the-world telephone cable. 
The order was placed by Cable and Wireless, Ltd., 
on behalf of itself and the Canadian Overseas Tele- 
communications Corporation, the scheme being 
jointly financed by these two organisations. Manu- 
facture of the cable will take place at the Greenwich 
factory of Submarine Cables, Ltd., and it will be 
laid between Scotland and Newfoundland in the 
summer of 196]. 

STANDARD TELEPHONES AND CABLES, Litd., has 
received a contract from the Department of Posts 
and Telegraphs of the Republic of Ireland for the 
supply and installation of a 7400 Mc/s microwave 
radio telephone link between Galway and Athlone ; 
at Athlone the Galway trunks will be interconnected 
on a through super-group basis to the existing S.T.C. 
coaxial cable system to provide direct Galway- 
Dublin trunks. This system will be the first micro- 
wave radio telephone link in the Republic. The 
equipment to be supplied also includes antenna 
towers at the Galway and Athlone terminals and at 
the repeater station at Cappataggle, frequency multi- 
plex equipment at the terminals, transmission test 
equipment and machines for the stand-by power 
supply. There will be two bothway r.f. channels, 
one to be used as a standby, each with a capacity of 
240 telephone circuits. 


Miscellanea 


CorRECTION.—In the list of appointments in our 
issue of August 14 last, it was stated that Mr. J. R. 
Bergne had been appointed as assistant managing 
director of Ruston and Hornsby, Ltd. This should 
have read Mr. J. R. Bergne-Coupland. 

MACHINE Toot Display IN BIRMINGHAM.—The 
Elgar Machine Tool Company, Ltd., 172-178, 
Victoria Road, Acton, London, W.3, has arranged a 
display of British and Continental machine tools 
which is to be held at the firm’s Birmingham show- 
rooms—1075, Kingsbury Road, Erdington—from 
October 5 to 10 next. 
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WELDABLE PRIMER FOR MeETAL.—A priming coat 
for steel which has been introduced by Cellon, Ltd., 
Kingston-upon-Thames, Surrey, enables an electric 
arc to be struck for welding without need for prior 
removal of the protective paint. It is stated to have 
no adverse effect on the strength of a weld and 
fluxing properties which facilitate removal of slag 
after welding. The paint can be applied by brush, 
spray or dip methods and can be covered if required 
by any normal undercoating or finishing paint. 


RoaD RESEARCH LABORATORY LECTURES.—TWwo 
lectures will be given this month by Professor J. H. 
Mathewson, of the Institution of Transportation and 
Traffic Engineering, University of California, at the 
Road Research Laboratory, Langley Hall, Langley, 
Slough, Bucks. On September 9 his subject will be 
** Experiments on Automobile Collisions,’ and on 
September 16 “ A Simulator for Research on Driver 
Behaviour.”” Both lectures will begin at 3.30 p.m. 
Tickets for admission can be obtained (gratis) on 
application to the Director of Road Research, 
Road Research Laboratory, Harmondsworth, West 
Drayton, Middlesex. 


INDUSTRIAL WELFARE Society.—The thirty-eighth 
week-end conference for foremen and forewomen 
has been organised by the Industrial Welfare Society 
for October 23-26 at the Palace Hotel, Southport, 
when the theme will be “ The Broader Aspects of 
Foremanship.”” Subjects for discussion include 
discipline, health, work study, communication of 
ideas, modern management. Details are 
obtainable from the Administrative Officer, Indus- 
trial Welfare Society (Inc.), Robert Hyde House, 48, 
Bryanston Square, London, W.1. Other arrange- 
ments of the Society for October include courses on 
“Industrial and Factory Law’’ (October 20-22), 
and “Increasing Efficiency and Improving Work 
Relations ’”’ (October 26-30). Both the latter will 
be held at Robert Hyde House. 


ILLUMINATING ENGINEERING Society LECTURES.— 
A special series of lectures in connection with the 
Golden Jubilee of the Illuminating Engineering 
Society will take place in London during October. 
The lectures are intended primarily for non-members 
of the society and admission will be by ticket only, 
which may be obtained from the society at 32, 
Victoria Street, London, S.W.1. Applicants should 
state the lectures for which the tickets are required. 
Details are as follow: Thursday, October 15, 
“The Nature of Light,” by Sir Lawrence Bragg, 
at the Royal Institution, Albemarle Street, W.1 ; 
Monday, October 19, “ The Generation of Light,” 
by Mr. L. J. Davies, at Caxton Hall, Caxton Street, 
Westminster, S.W.1 ; Thursday, October 22, “* Light 
and Road Safety,” by Dr. W. H. Glanville, at the 
Institution of Civil Engineers, Great George Street, 
S.W.1 ; Tuesday, October 27, “* Light and Produc- 
tivity,” by Mr. A. N. Irens, at the Federation of 
British Industries Tothill Street, S:W.1. 


Launches and Trial Trips 


DauHRA, wine tanker ; built by Anciens Chantiers 
Dubigeon for the Societe Anonyme de Gerance et 
d’Armement; length between perpendiculars 
316ft 7in, breadth moulded 47ft 1lin, depth to main 
deck 22ft 4in, draught loaded 19ft 64in, deadweight 
4250 tons, trial speed 12-4 knots ; Fiat Mk. C.526T.S. 
diesel engine, 3150 h.p. at 170 r.p.m. Trial, June. 


Ben Mepte, trawler; built by John Lewis and 
Sons, Ltd., for Messrs. R. Irvin and Sons ; length 
between perpendiculars 135ft, breadth 26ft 6in, depth 
moulded 13ft 3in, fish room capacity 9000 cubic feet, 
aluminium alloy equipment ; electric trawl winch, 
175 b.h.p. motor, 1000 fathoms of 3in warp on each 
barrel ; Mirrlees K.S.S.D.M.7 diesel engine, 854 b.h.p 
at 225r.p.m. Trial, June 30. 


San Ca.isto, oil tanker ; built by the Furness 
Shipbuilding Company, Ltd., for the Eagle Tanker 
Company, Ltd.; length between perpendiculars 
630ft, breadth moulded 87ft, depth moulded 45ft 6in, 
Summer draught 34ft 24in, deadweight 31,725 tons ; 
thirty oil cargo tanks, one cargo oil pump room, 
four turbo-centrifugal 900 tons per hour cargo oil 
pumps, four vertical steam 150 tons per hour stripping 
pumps ; suction and discharge lines, 13}in bore; 
two 600kW turbine-driven alternators, one 200kW 
diesel-driven alternator ; two Foster Wheeler “* D” 
boilers supply steam at 600 Ib per square inch and 
850 deg. Fah. to a set of Metropolitan-Vickers double- 
reduction geared turbines, 12,500 normal shaft horse- 
power at 105 propeller revolutions per minute, 13,750 
maximum shaft horsepower at 108 propeller revolu- 
tions per minute, trial speed 154 knots. Trial, 
June 29. 


MountTwoop, passenger ferry ; built by Philip 
and Son, Ltd., for the Birkenhead Corporation ; 
length between perpendiculars 142ft 6in, breadth 
moulded 39ft, depth moulded 12ft 6in; 1200 
passengers, Steam 5 Certificate; two Crossley 
H.R.N.8 diesel engines, each of 680 b.h.p. at 350 
r.p.m. Launch, July 6. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa” 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF PUBLIC LIGHTING ENGINEERS 


Tues. to Fri., Sept. 15 to 18.—Music Hall, Union Street, Aberdeen, 
Annual erence. 


BRITISH INSTITUTE OF MANAGEMENT 


Mon., Sept. 21.—Recital Room, Royal Festival Hall, London, 
One-day Conference on “ Knowing Your Customer,”’ 9.30 a.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Sept. 30.—LONDON BRANCH : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ Modern Microwave Valves : A Survey of Evolution, 
Principles of Operation and Basic Char. istics,” W. E. 
Willshaw, 6.30 p.m. TREFOREST BRANCH: Glamorgan 
College of Technology, Treforest, Glam, “‘ The Use of Demon- . 
re Equipment in Basic Radio Theory,’”” H. Henderson, 

.30 p.m. 


INDUSTRIAL WELFARE SOCIETY 


Wed., Sept. 16.—Robert Hyde House, 48, Bryanston Square, 
London, W.1, “‘ Chan in Industrial Law—The New Fac- 
tories Act Explained,’’ H. Samuels, 2.30 p.m. 

Mon., Sept. 28.—Robert Hyde House, 48, Bryanston Square, 
London, W.1, “‘ Changes in Industrial Ldw—The New Fac- 

tories Act Explained,’’ H. Samuels, 2.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Sept. 23.—Constitutional Club, Northumberland Avenue, 
London, W.C.2, First Meeting of the 1959/60 Session, 7 p.m. 


INSTITUTE OF PHYSICS 


Wed. to Fri., Sept. 16 to 18.—Stress ANALysis GROUP : 
University, Birmingham, Annual Residential Conference. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Sept. 23.—YORKSHIRE BRANCH : Midland Hotel, Bradford, 
i “Stress Analysis as Applied to Design,” J. Ward, 
30 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Tues., Sept. 22.—Grand Council Chamber, The Federation of 
British Industries, 21, Tothill Street, Westminster, London, 
Poth General Meeting: Presidential Address, R.A. Smeddle, 

.30 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Tues., Sept. 8.—EDINBURGH BRANCH: 25, Charlotte Square, 
Edinburgh, Members’ Evening, 7 p.m. eek 
BRANCH: Engineers’ Club, Albert Square, Manchester, 

*s “ At Home,” 7.15-p.m. 

Wed., Sept. 9—DuNDre BrancH ;: Taypark Hotel, West Ferry, 
Dundee, “ Air Cooled Diesel ine Develo  F..2. 
Johnson, 7.30 p.m. ye WESTERN : oyal Clarence 
Hotel, Cathedral Close, Exeter, “‘ Glass in Industry,” 7.15 p.m. 

a, * t. gee quan 4 BRANCH: Roadway House, 

‘ord Street, Newcastle upon Tyne, “‘ The Wil ject,” 
G. C. Lanham, 7 p.m. a sania 


Wed., Sept. 16.—KENT BRANCH : Kings Head Hotel, High Street, 

Rosheme, “Industrial Law and the Engineer,’’ R. Cambridge, 
p.m. 

Thurs., Sept. 17.—BLACKBURN BRANCH: Castle Hotel, Black- 
burn, Joint Meeting with the Institute of Fuel, “ Films and 
Lectures,’”’ E. A. Taylor, 7.30 p.m. 

Tues., Sept. 22.—SOUTH WALES BRANCH : South Wales Engineers’ 
Institution, Park Place, Cardiff, Technical Films, 7.30 p.m. 


Thurs., Sept. 24.—GLAaSGOW BRANCH : Scottish Building Centre, 
425/427, Sauchiehall Street, Glasgow, “‘ Basic Electronics in 
Industry and Commerce,” R. H. Garner, 7.15.p.m. ye MERSEY- 
SIDE AND NorTH WALES : Exchange Hotel, Liverpool, “* Mount- 
ing and Maintenance of Roller Bearings,”’ E. Taylor, 7.15 p.m. 
%& Nortu-East Branco: Cleveland Scientific and Technical 
Institution, Corporation Road, Middlesbrough, “ The History 
and Development of Rotary Air Compressors,’ 7 p.m. 
3 SHEFFIELD AND District BRANCH : Grand Hotel, Sheffield, 
* Rolling Plant,’’ P. A. Clark, 7.30 p.m. 

Fri., Sept. 25.—BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, ‘ Works Engi ing,” R. T. Wells, 
7.30 p.m. 

Mon., Sept. 28.—WEST AND East YORKSHIRE BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds 
“‘ Operational Research,” G. D. Jordan, 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Sept. 7.—COVENTRY GRADUATE SECTION: Webster and 
Bennett, Northy Road, Next) “* Specialised Manufacture 
of Vertical Turning and Boring Mills, 6.45 p.m. 

Wed., Sept. 9.—LiveRPOOL GRADUATE SECTION : Lecture Hall, 
Y.M.C.A., Mount Pleasant, Liverpool, “ Quality Control,” 
W. MacCrimmon, 7.30 p.m. LONDON GRADUATE SECTION : 
10, Chesterfield Street, Mayfair, London, W.1, “‘ Why Not 
Tool in Plastics? ** P. G. Pentz, 7.15 p.m. 

Mon., Sept. 14.—SHEFFIELD GRADUATE SECTION: Rothervale 
Manufacturing Company, Ltd., Woodhouse Mill, Near 
Sheffield, “‘ Production Joinery,”’ 6.45 p.m. 

Thurs., Sept. 17.—WOLVERHAMPTON GRADUATE SECTION : Works 
bag: to Joseph Lucas, Ltd., Great King Street, Birmingham, 

p.m. 

Thurs., Sept, 24.—HALIFAX AND HUDDERSFIELD SECTION : Visit 

pe S. Harrison and Sons, Ltd:, Union Street, Heckmondwike, 
30 p.m. 

Wed., Sept. 30.—SHREwsBURY SECTION: Technical College, 
Shrewsbury, “‘ Uses and Developments of Work Study,” 
W. C. Castledine, 7.30 p.m. y% LOUGHBOROUGH COLLEGE 
STUDENT SECTION : Visit to J. Lucas, Ltd., S. Block Restaurant, 
Farm Street, Hockley, Birmi , 2 p.m. 


NATIONAL ASSOCIATION OF DROP FORGERS AND 
STAMPERS 
Wed., Sept. 16.—Botanical Gardens, Birmingham, One-day 
Symposium on “ Spark Machining.” 
PHYSICAL SOCIETY 


Mon. and Tues., Sept. 14 and 15.—Department of Natural 
Philosophy, The University, Edinburgh, Conference on 
“Nuclear Physics,’’ 9.30 a.m. 

Thurs. and Fri., Sept. 17 and 18.—Imperial College, The Univer- 
sity of London, Conference on “The Physics of Very High 
Temperatures,”’ 9.30 a.m. So ‘: 


The 
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British Patent Specifications 


ommunicated from abroad the 
printed in italics 


When an invention i name and 


address of the ommunicator ate When an 


abridgment is not illustrated the specification is without drawing 
unless otherwise stated. The date first given is the date of appli 
ation the second date, at the end of the abridgment the date 
{ publication of the compicte specification. Copies « pecifica 
ions may be obtained at the Patent Office Sales Branch, 15 


hampton Buildings, Chancery Lane, W.C.2, 36. 6d. each 


ELECTRICAL ENGINEERING 


812,999. November 20, 1956.—RectirieR UNITS, 
Texas Instruments Incorporated, 6000, Lemmon 
Avenue, Dallas, Texas, United States of America 
( Inventors: Jay Wesley Thornhill and Edmond 
Donald Jackson.) 

The heat dissipation of a rectifier is recognised as 
being a limiting factor with respect to the current 
load carrying capacity of a particular unit. According 
to the present invention, a rectifier unit is charac 
terised by a cooling system whereby the unit can be 
operated at high current loads and when so operated 
will not be subjected to excessive temperatures which 
otherwise would cause a breakdown. The drawing 
shows a cross section through such a rectifier unit. 
The bottom of the base section A has a central hole 
in which is received a cooling element B, preferably 
made of copper, aluminium, brass or other material 
having a high thermal conductivity The cooling 
element is soldered to the bottom of the base section 
Positioned between the bottom of bellows C and the 
top of the cooling element is a rectifier element D. 
One example of a suitable rectifier element would 
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be a germanium-indium wafer. A layer of solder 
attaches the top surface of the wafer to the bottom 
of the bellows and, similarly, a layer of solder 
attaches the bottom surface of the wafer to the top of 
the cooling element. Hence a laminated construction 
is provided with the bellows connected to it so as to 
provide freedom of movement of the laminated 
construction in a vertical sense due to thermal 
expansion At the same time, the bottom of the 
laminated construction is in direct heat exchange 
relationship with the top surface of the cooling 
clement and the bottom of the base section so that 
exceedingly good heat dissipation will be obtained 
An annular E is detined between the bellows, 
ne hand, and the base section and annulus / 
This annular space is completely sealed 
from the atmosphere and is preferably filled with an 
imert gas such as nitrogen or helium. Accordingly, 
the rectifying elements will be sealed from the atmo 
sphere ! function solely in the inert medium 
The unit as described is shown in the second drawing 
mounted on to a tank G which has a threaded opening 
its upper surface. For purposes of sealing the 
mit against fluid leakage, a lead gasket underlies 
the flange 7, which provides a good electrical con- 
t as well, The tank is provided with an inlet 
mipe and an outlet pipe, whereby a cooling medium 
can be circulated through the tank around the cooling 
clement B and more specifically around the cooling 
fins L. It has been found that a rectifier unit, con 
structed according to the principles of the present 
invention, when operated, is capable of carrying a 
current load of 100A or more while dissipating 
efficiently heat generated incident to operation 
May 6, 1959 
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ELECTRIC TRACTION 


January 4, 1956.—Fiexipte Drive For 
Ramway VeuicLes, Zavody V.I 
Narodni Podnik, of Plzen, Czecho- 
Savelij Chadzi, of Plzen, Czecho- 
and Jan Sieber, of Plzen, Czecho- 


$12,931. 
ELectric 
Lenina, 
slovakia, 
slovakia, 
slovakia. 
The present invention relates to the transmission 
of torque from a frame-mounted or bogie-mounted 
traction motor to the axle of an electric railway 
vehicle. The invention is characterised by a piston- 
like member arranged in a cylindrical cavity of the 
machine rotor or pinion so that it is free to move 
axially but follows the rotation of the member which 
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forms the cavity. Referring first to the drawing 
showing one embodiment of the invention, the 
torque produced by the motor A is transmitted to the 
pinion B of the gearing by means of a drive shaft 
which is located within the cavity of the rotor shaft 
and extends at one end to the outside through the 
hollow journal D. The outer end of the torsion rod 
is connected through a universal joint E to the 
pinion, and its inner end is connected likewise through 
a universal joint to a piston-like member F which is 
splined at its circumference, i.e. provided with axially 
extending grooves which are engaged by comple- 
mentary axially extending splines projecting inwardly 
from the cylindrical rotor shaft to form a multiple 
spline coupling. Thus the member is free to slide 
in an axial direction and, due to its large diameter, 
the specific pressure in the multiple spline coupling 
will be small so that the stress to which this coupling 
is subjected is small and the sliding movement is not 
impeded. To reduce still further the friction in the 
sliding spline coupling during operation, the part of 
the cylindrical cavity of the shaft in which the 
member is located, is sealed by means of a membrane 
G so that an enclosed chamber is formed which may 
be filled with lubricating oil. Other embodiments 
illustrated in the specification show the piston-like 
member housed in a cavity formed by the pinion, 
and in a hollow extension of the pinion shaft. 
May 6, 1959. 


ELECTRONICS 


6, 1957.—ScINTILLATION DETECTORS, 
Mullard, Ltd., Spencer House, South Place, 
Finsbury, London, E.C.2. (Jnventor : Jerem) 
David Cook.) 

The use of scintillation counters having a large 
phosphor screen area has given rise to a disadvantage 
in that the amount of light incident upon the phoio- 
multiplier tube is dependent on which part of the 
phosphor is emitting the light. Thus, equal light 
effects at the centre and corners of the phosphor 
screen give rise to different electric currents in the 
photo-multiplier tube. It is an object of the present 
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invention to provide an improved scintillation 
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detector in which the above disadvantages are 
mitigated in a simple and relatively inexpensive 
manner. The drawing shows diagrammatically the 
rectangular light-tight chamber A of a scintillation 
detector. The inner surface of the upper rectangular 
face B is constituted by a phosphor screen which has 
an outer backing of thin aluminium foil which renders 
this face light-tight. The remaining faces are of 
metal and in the centre of the lower rectangular face 
opposite the phosphor screen is arranged the end- 
window C of a photo-multiplier tube D. The 
light-sensitive cathode of the photo-multiplier tube 
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may be in the form of a coating on the inside of the 
window or it may be separate and spaced a short 
distance from the window. Adjacent the window C 
and coaxially therewith is arranged a right-cylinder F 
of aluminium having its internal and external sur- 
faces polished. The metal walls of the chamber are 
painted to give a white matt finish. The ideal relative 
dimensions of the cylinder, chamber, screen and 
window are illustrated by means of the rays a, b and 
c. The ray a illustrates that light from a scintillation 
occurring at X in the centre of the screen is now 
reflected by the inner surface of the cylinder on to 
the window of the photo-multiplier tube. Rays b 
and ¢ from scintillations occurring at the corners Y 
and Z, respectively, of the chamber illustrate that 
light from these points is incident upon the photo- 
cathode both directly (ray c) and also by reflection 
(ray b).—May 6, 1959. 


CEMENT 
813,084. September 2, 1957.—CEMENTS FROM 
GRANULATED BLAST FURNACE SLAGS, Société 


Financiére de Transports et D’Entreprises 
Industrielles (Sofina) Société Anonyme, 38, 
rue de Naples, Brussels, Belgium. 

It is well Known that granulated blast furnace 
slags, although they contain the compounds usually 
found in water-mixed binders, namely calcium silicates 
and aluminates, when finely powdered and mixed 
with water have no normal set similar to that of 
cements. The inventor of this process concluded 
that this is due to the immediate formation of a 
silicic acid gel which surrounds the grains of slag, 
thus hindering any further hydration. If, however, 
the paste of slag and water is violently shaken for 
some time, a more or less normal set takes place 
but the removal of the gel by mechanical means in 
the presence of water obviously cannot be made 
use of in practice. The present invention allows 
removal of the gel or hindering of its formation by 
the addition of certain substances. According to the 
invention, cements of high early strength increasing 
progressively with time comprise a high proportion 
of finely ground granulated blast furnace slag mixed 
with a small proportion of anyhydrous sodium 
sulphate (about 4 per cent) and a small portion of 
either hydrated lime (about 2 per cent) or Portland 
cement clinker (about 5 per cent) which provides by 
hydrolysis the required quantity of lime to start the 
reactions of setting and hardening when the cement 
is mixed with water. When the above specified sub- 
stances are present the slag acquires a normal set 
and hardens rapidly. This shows that the inhibiting 
action of the gel has been removed so that the 
normal reactions of hydration of the anhydrous 
components of the slag can proceed, and furthermore, 
the use of sodium sulphate is believed to result in 
the formation of a calcium sulpho-aluminate double 
salt with constituents of the slag which improves the 
mechanical strength of the cement. Only small 
quantities of the substances in question are required 
so that the cement contains a large quantity of slag. 

May 6, 1959. 


METALLURGY 


812,985. June 19, 1957.—ALUMINIUM ALLOys, 
United Kingdom Atomic Energy Authority, 
London. (inventors: Roy Alfred Ulfketel 
Huddle, Nigel John Murray Wilkins and Colin 
Frederick Britton.) 

This invention has as its object an improvement in 
the resistance of aluminium-nickel alloys to corrosion 
by water at high temperatures and pressures. It is 
known that alloys of aluminium containing 0-5 to 
5 per cent nickel, and preferably also 0-25 to 
| per cent iron, have an improved resistance to such 
corrosion compared with pure aluminium. It is 
believed that nickel affords protection to aluminium 
by reducing hydrogen diffusion damage to the 
latter. Nickel has a low solubility in aluminium, 
forms a phase from which hydrogen is readily 
liberated, and is uniformly distributed as small 
particles throughout the aluminium. It thus provides 
a uniform distribution of areas of low hydrogen 
overpotential and allows cathodically produced 
hydrogen to be evolved freely from such areas on 
the surface of the metal, rather than to diffuse into 
it. It has now been found that the corrosion resist- 
ance of aluminium can be further improved by an 
addition of a metal which improves the properties 
of the protective film itself, formed on the aluminium 
base by corrosive attack. It is found that additions 
of less than 0-3 per cent of titanium, alone or to- 
gether with less than 0-1 per cent beryllium have 
this desired effect. The invention consists in alu- 
minium alloys containing 0-5 to 2-5 per cent nickel, 
and 0-1 to 0-3 per cent titanium, the remainder being 
aluminium or an alloy of aluminium with the well- 
known alloying additions for high strength, namely, 
0-1 to 1 per cent iron, and 0-05 to 0-5 per cent 
silicon. The alloy may also contain 0-005 to 0-10 
per cent beryllium.—May 6. 1959. 
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FLEXIBILITY OF DESIGN 
MONOLITHIC CONSTRUCTION 
LOW INSTALLATION COST 
AVOIDANCE OF DELAY 
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WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY CONCRETE’ 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROOK STREET, LONDON, W.1. TELEPHONE: MAYFAIR 8546 
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HEAVY 
‘WELDINGS’ 


We undertake the fabrication of frames 
and casings for heavy machines, welded 
from platework and sections of our own 


manufacture. 
The illustration shows the end housings 
for a flattening machine with capacity for 


20” x 13” plates. 


DORMAN LONG 


DORMAN LONG (Stee/) LTD., WELDING DEPARTMENT, REOCAR, YORKSHIRE 
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TUBING 


{FLARED BRASS 
COUPLINGS 


DONALD BROWN (BROWNALL) LTD. 
LOWER MOSS LANE, MANCHESTER 15. TEL: DEAnsgate 4754/5 GRAMS: DONABROW, MANCHESTER. 15. 
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High efficiency 


fine particle 





dust collection 
made more economical 


with the new 


MANCUNA 


D.584 collector 


This one-piece cast cyclone-tube larger and 

longer than any used in the past, yet with the same 
exceptional efficiency as the D 450, gives the 
entirely new Mancuna-Dustex D.584 collector 
increased capacity and less resistance to air flow. 
Fewer tubes are required to handle a given 

volume of gas; pressure loss is lower and less 
horsepower is required. This means a lower 
initial cost combined with real operating economy. 
A leaflet containing]a technical description with 
performance data is availableYon request. 


MANCUNA ENGINEERING LIMITED 

Denton, Manchester. Tel : DENton 3965 (5 lines) 

London Office: 59 Victoria Road, Surbiton, Surrey. 
Tel: ELMbridge 9793. 

SPECIALISTS IN GAS CLEANING 


AND DUST TECHNOLOGY 
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AUTOMATIC 
WATER SCREENS 


ROTARY AND 
BAND TYPES 
FOR 


SCREENING COOLING 
WATER IN POWER 
STATIONS, PAPER MILLS 
GAS WORKS, FAC /ORIES, 
Etc. 


CAPACITY: UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
REQUEST. 


LEDWARD & BECKETT LTD., 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. 





PHONE: ABBey 5429 
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SNOW HILL, BIRMINGHAM 








BOLTS - NUTS - SCREWS 
WASHERS - RIVETS - apr eres 


Price list available 
on request. 


FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


TEL: CENTRAL 3911—S LINES 
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DUCTING BY 
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for Heating, Ventilation, Air Conditioning and Dust Extraction 












































When it comes to ducting, 
we don’t need to blow 
our own truimpet. Many 
of the top brass in industry 
are loud in their acclama- 
tion of Braby ducting in 
plain and galvanised steel, 
or aluminium, whether 
used for small indoor 
systems or the largest out- 
door installations. 


Igraby, for Fabricated Metal Plate and 
Sheet Metal Work of all descriptions. 

















FREDERICK Braby, & COMPANY LIMITED 


LONDON : 


CRAYFORD 


LIVERPOOL - 


352-364 Euston Road, London, N.W.1. 


GLASGOW - BRISTOL - 


Telephone: EUSton 3456 


BELFAST - PLYMOUTH - FALKIRK 


A.P.AS9 
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TRE AIR QOPRRSe NO 


PNEUS 


ANYTHING THAT WILL FLOW 


Steel and corrosion-resisting 

models are held in stock for 

IMMEDIATE DELIVERY 

OVER ONE-THIRD SALES 

ARE REPEAT ORDERS! 

WE ILLUSTRATE THE STANDARD MODEL 
AIR, INLET 


THE sum Pise PUN PF AC TT OR 


EXPULSION : WHEN THE RISING LIQUID COVERS THE SEAL PIPE 
BUILD-UP OF AIR PRESSURE EJECTS THE CONTENTS VIA THE 
DELIVERY PIPE. FILLING: AS THE LIQUID LEVEL FALLS BELOW 
THE SEAL PIPE, THE AIR PRESSURE ESCAPES THROUGH THE 
‘U' BEND, ALLOWING THE INLET VALVE TO OPEN, REFILLING 
THE CHAMBER 


DELIVERY PIPE 











AMES CROSTA MILLS & CO. LTD. 


HEYWOOD, LANCASHIRE 
London Office: Abbey Howse, Victoria Street, London, S. og 
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OVERHEAD - TRAVELLERS ELECTRIC GOLIATH 
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Oo ~ i 
U m 
fe) > 

DELLBURN WORKS MOTHERWELL:‘SCOTLAND 

4 Telephone: Motherwell 56 Telegrams: “Deliburn” Motherwell Oo 
LOCO STEAM: ELECTRIC GOLIATH : TRAVELLER 

















CUT COSTS 


KEY WAYS 





MARLCo 


KEYWAY BROACHES 


Cut perfect taper or parallel Keyways 

with any type of hand press, without skilled 

labour or elaborate set up. 

No. 0 SET for yy"-b", with guide 
diameters }’-4”. 

No. | SET for $°-#", with guide 
diameters 4°-14". 

No. 2 SET for *’-*’, with guide 
diameters 14°-2”. 

No. 3 SET for $°-}", with guide 
diameters 2”-3}". 

Broaches and guides are interchangeable for non-standard 

Keyways within their respective sets. 

— le 
Standard Square Broaches {,”-}” also available. 
Send for details to: 


W. H. MARLEY & CO. LIMITED 


NEW SOUTHGATE WORKS, 105 HIGH RD., LONDON, N.I! 
TELEPHONE: ENTerprise 5234, 5578 
























GENERAL ENGINEERS, FORGERS & PRESSERS 





BARR 
THOMSON 
& Co. Lid. 


REGISTERED OFFICE & WORKS:— 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 
Grams and Cablegrams : 


“BARR KILMARNOCK” Telephone : 
Telephone : KILMARNOCK 791 


LONDON OFFICE— 
10, NORFOLK ST., 
LONDON, W.C.2 


Telegrams : 
TUBENPIPE, PHONE, LONDON 


COVENT GARDEN 0315/6/7 





We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS, 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES, 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


Mlustration of 60in. dia. din. thick Dished and Flanged End with Plugged Outlets. 
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QUALITY CASTINGS 


FOR QUANTITY SUPPLY... 


80 


Tamiaclamel ar: \itlaalialielaa’ Alloy 


TO MANY INDUSTRIES 


Vehicle Building 
rim eer tadtias 
i Vises Vidiur llirlaatia- 








in large quantities for 





Quality castings in grey iron, aluminium alloys and Mazak are supplied 
Coal Mining 


Machine Tools a wide range of industries, including the major part of the British motor industry. Our 











Chemical Plant - 
handle varying 


Railway Plant 


iron foundry has five fully mechanised units designed to 


Electrical Appliances weights and sizes in ordet to provide maximum economies in » Nass pro- 


Diesel Engines 
Shipbuilding 
Refrigeration tons 


duction. A large floor- moulding section can handle castings up to 5 


foundries 






weight. 


The -, aluminium 





Domestic Appliances 
produce a, large tonnage by sand 


Textile Machinery 
casting, gravity die casting and pressure die casting 


Printing Machinery 


Telelttiaqgl tam Malla <; ; : : nil 
et ex . >, Call us in the 

Fans, etc., etc. to meet exacting conditions of service. Call us in t 

next time you require QUALITY castings for quantity supply... 


ane! West Yorkshire Foundries Ltd. 


soca Sayner Lane - Leeds 10 - Telephone: Leeds 29466 
LONDON OFFICE 


Hanover House - Hanover Square - WI - Telephone : MAYfair 856! 











= "ie ye 







@ STAINLESS STEEL PISTON ROD 
@ FOOT, FLANGE OR SWIVEL MOUNTED 
@ CLAMP RING CONSTRUCTION 
@ ROTATING HEADS FOR 
EASY INSTALLATION 
@ SOLID DRAWN STEEL BODY 












C50/1 and Price list to-— 





Please send Pamphlet 





NAME 
ADDRESS 








ENS 
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United Seamlex Rotary 





f ' ; 


D 


SEAMLEX ROTARY 


UK PAT APPLIED FOR. jaan VERITY 
wn a a THLE 
Y ited. «iil NIN 








ae mememmemmes (1/4/0080) 


| ra ee ’ 4 


Long Island City, New York. 





The Seamlex Rotary Joint is light in weight, compact, easy to install, easy to repair and economical. 


The United Seamlex Rotary Joint is manufactured under licence from The Seamlex Company of 























oint 











PRESSURE EQUALIZING CHAMBER Z R 7 
UNITED SEAMLEX ROTARYS maintain their steady leak- A 
proof performances under higher pressures because... SSS tn paneaeny 
regardless of the pressure in the supply line, the Pressure i ome | -_o fae 
Equalizing Chamber automatically reduces the pressure to 3 es How = ees 
the minimum required for continuous, leakproof operation. pressure P, is reduced 
The automatically reduced pressures cause less friction, yjiv¥ by counterpressure P, 
prolonging the life of the seal, as well as the rotary shaft, Teal 
thus providing effective protection against leakage. 4 
8 a ¢ 

with if 

FLOATING GRAPHITE SEAL pe gag 


Triple 


Protection 


against 


Leakage 


The Seamlex Floating Seal, being flexibly mounted by means 
of a metallic bellows, is self-aligning, permitting it to move 
freely in any direction, axially as well as radially and obliquely 
The Floating Seal absorbs smoothly the impact that is exerted 
upon it by a misaligned revolving shaft. 





REVOLVING SHAFT 
zZ2/ 


aot. 
UZ 











| STATIONARY HOUSING 


FLEMBLE BELLOWS 


FLOATING SEAL 


Self-aligning in any direc- 
tion, axially XX, radially 
Y-¥ and obliquely Z~Z 





EXTERNAL PRESSURE ADJUSTMENT 


This third exclusive feature contributes further to the con- 
tinuous leakproof performance of United Seamlex Rotarys 
because... 

It permits compensating for wear of graphite seal before 
leakage occurs—without removal of Seamlex Rotary from 
service. 

Predetermined factory-adjustment—to meet your particular 
working pressure—eliminates excessive wear of seal and 
shaft. 
































Yh 





| 
HEADER 


7 } 
REVOLVING SHAFT| BELLOWS | | THREAD 


GRAPHITE SEAL — 


HOUSING 


SCREW 
ADJUSTMENT 


The threaded engage- 
ment between header 
and housing permits the 
relative movement re- 
quired for wear com- 
pensation and pressure 
regulation. 





UNITED FLEXIBLE metattic tusine co. itp. 


KINGS BOURNE HOUSE, 229-23! HIGH HOLBORN, LONDON, W.C.! 





MIDDLESEX Telephone : HOWARD 1881 


WORKS - PONDERS END, ENFIELD 
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SUCCESSFUL 
CCENTRAL HEATING 
BEGINS WITH CCE 
ACCELERATORS 


IN THE pee OF 


Fullway, direct in pipeline type 
allowing gravity circulation when 
required. Sizes 14", 2° & 3. 





A PRODUCT OF SAUNDERS VALVE COMPANY LIMITED, SAFRAN PUMP DIVISION, DRAYTON STREET, WOLVERHAMPTON 








JUST PUBLISHED — 
<A 
complete 
library 
in two 
columes..” 


KEMPES 


Engineers 


Vear-Book Clarity at Sight... 


as. the dire — oe 
of * “The Engin 


1959 with ENM counters 


(64th Edition) s 
mig designed to show facts 


us postage 216 with speed and accuracy 


3% 3,000 pages covering modern | 
theory and practice in all branches Discerning manufacturers install ENM Indicating 


of engineering. No other single and Printing Counters as original equipment on their products, 
publication devoted to engineering 2 ‘ ‘ 
giving users control over quantity, length and time. 


covers a comparable range of 











subjects so concisely. 


ORDER YOUR 
COPY NOW 


Obtainable direct from the publishers 
or through your local booksellers. | | 


Send for 
complete prospectus to :— 




































































2 |{ = ){ = || 
: 
E 






































Kempe’s Engineers 








Year-Book 
| 
28 Essex Street, | ENGLISH NUMBERING MACHINES LIMITED 
Strand, London, W.C.2 Leading Manufacturers of Counting and Numbering Devices 


Telephone : CENtral 6565 








ees 
SED 
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Fabricated 


Platework 


by 







PIPEWORK 


We can supply low pressure Gas and Water Mains 
and high pressure welded unlined Water Piping. 
We also specialise in bends of large diameter pipes 
and branch pipes of complicated design. 








ALLENS S40 





Ml 


your 





DUCTS 


Ducts of rectangular design for power stations or boiler 
houses, of electrically-welded construction in Mild or 
Special Steels or Aluminium Alloy, can also be supplied. 
They are accurately fabricated to suit your exact 


specitication 





requirements 








es 
si 
~ SS 
@ Our fatest Brochure ““FABRICATED PLATEWORK” fully describes our % 
activities in this field. A copy is yours on request, 3 
5 
° 
W. G. ALLEN & SONS (TIPTON) LTD. P-O- BOX 4+ TIPTON * STAFFORDSHIRE, 
TELEPHONE : TIPTON 1266 
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yurtesy of the National Coal Board) 





Mine cars made from SCW Cor-Ten (Photograph by « 


OPERATION - MAINTENANCE + DEPRECIATION 
Ple we wrile fous at the address helow for further 
information or for technical assistance in the 
eS wt ation of SC W Cor-Ten to your product 
Where advantage can be taken of its high vield strength and corrosion resistance, SCW SOW BRAND 
Cor-Ten can al avs eflect a substantial cost saving. 
Whatever the applicatio: ind the range continues to grow) SCW Cor-Ten is able to ae 
| ible combination of economy and efliciency. 


offer an unchalleneé 


COR-TEN e@ lnitial costs ar ( over a longer service life RAILWAY ROLLING STOCK 
{(GRICULTURAIL EARTH-MOVING KOUIPMENT 


Maintet nce cost Are educed 
SAVES °@ *! 
@ Operating costs are | red—in transport applications payloads are MINE CARS * POWER STATION INSTALLATIONS 
BARGES AND SMALL CRAFT 


MONEY bigger because of reduction in tare weight 


S THE-STEEL COMPANY OF WALES LIMITED 


c 


43 


c — Wales Limited. Marcam H a rS cH ABBEY WORKS, PORT 


TALBOT. GLAMORGAN rELEPHONE PORT TALBOT 316! 
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= 4 HIGH QUALITY ENGINEERING 


‘ & MACHINE TOOL CASTINGS 
difficult ° 
one? 



































HEAT & WEAR RESISTING UPTO 10 TONS 
asd 1 SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


sc R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 














Waker ¢ Fine 
Quality Precision 

; Sn Ungs y Pressuwch 
for over a Century 


es Ox 
ee 6.6.66 68.6.8. 8.6.0 0 8.0.8.8 8-8 
oa en a ne a ea ea eee no es a 2 nn ae ne se 


UNCONDITIONALLY GUARANTEED 


Consult UNDER CONDITIONS OF NORMAL 


BROADBENT& CO.(rocupate) LTD 


10 TON 
ROLLER TURNTABLE 


Ghove Spring Wovhd, WINCOLN STREET 
ROCHDALE, Lancs. Ahone:-Rochdale4628-9 





























Thompson. 


SELF-ADJUSTING BALL-JOINTS 


gre 








These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD 
WARWICKSHIRE 


LEAMINGTON SPA, 


bar of a mower, at many hundreds 










of strokes a minute. 
We can produce joints of this and 
other types to suit customers’ 


special requirements. 


ONE OF THE 

AUTOMOTIVE 
PRODUCTS 
GROUP 






























THE 


MACHINE CUT GEARS 


We guarantee the teeth of all wheels cut by us to 
be correct, and all work is examined and checked 
before being despatched. Each gear wheel of a 
pair is run in correct relative position to the other 
in a special gear-testing machine. 


Our booklet *‘ MACHINE CUT GEARS "' contains much 
information of interest and use to engineers. A copy 


will be sent on request 


SPUR WHEELS 





WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 


FIBRE PINIONS 


THE ABBOT ENGINEERING CO LTD. 


22 SMITHHILLS PAISLEY 


Telephone : Paisley 4272 Telegrams: ‘‘ ABBOT, PAISLEY’ 





ENGINEER 











Sept. 4. 1959 





MANUFACTURERS OF 
SPECIAL PURPOSE PRECISION 
MACHINERY 
INDIVIDUALLY DESIGNED TO SUIT 
CUSTOMERS’ OWN 
PRODUCTION REQUIREMENTS 


Rotary and Straight Line Transfer Machines for 
Multiple Machining operations. 


Automatic selective Hopper Fed Assembly 
machines. 


Automatic selective Hopper Feeding Units. 
Automatic Tube Bending machines. 
Rubber Manipulating machines. 


Automatic Screw Driver Units. 


> > > >t OF 


Automatic Bar Turning machines. 


WE OFFER A 
MACHINE DESIGN AND OR 
MANUFACTURING SERVICE 
WITH LONG EXPERIENCE 

IN AUTOMATIC 


MACHINE BUILDING 





Tale clover withe 





Our advisory service can also assist in adapting 
existing machinery for special purposes, and 
security is an essential feature of our services— 
customers can present us with their problems in 
ABSOLUTE CONFIDENCE. 


DATIM MACHINE TOOL CO. LTD. 


Billet Road, Walthamstow, E.17 
Telephone: Larkswood 2313 (3 lines) 


Works 


Brooker Road, Waltham Abbey, Essex 


A MEMBER OF DAVIS & TIMMINS LTD., GROUP OF COMPANIES 
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Heatiae 








ORIGINATORS OF RECTANGULAR CISTERN TYPE 


ELECTRIC WATER HEATERS 


The F.B. (Flat Back) cistern type, thermostatically controlled Electric Water 
Heater is a complete hot water system in itself. It has its own ball valve 
feed and overflow connection. Stock sizes up to 30 gallons capacity. Larger 
sizes made to order. This HEATRAE cistern type is a pioneer Electric Water 
Heater. It occupies minimum space and has small projection. _ First devised 
and put On the market in 1924, the F.B. has, of course, been improved from 
time to time and today is one of our most popular patterns. 
Full details available on request. 


Heatrae 


Manufacturers of Electric Water Heaters, O1| Heaters. Immersion Heaters, Urns, 

Towel Rails, Airing Cupboard Heaters. Electric Fires. Flameproof Heating 

Apparatus, Food Trolleys, Warming Pilates. Air Heaters. Specialists in Steam 
Heated Oi] Heaters and Calorifiers for Shipboard 


HEATRAE ° LIMITED « NORWICH 


7 Pioneers since 1920 in all-electric water heaters e Telegrams: HEATRAE, NORWICH 





Telephone: NORWICH 2531 (Private Exchange) 





POWER 


for industry 








a ated 





Our range of industrial engines are a practical proposition for many types of industrial 
equipment... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY— have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 








Wherever you are, whatever your probiem, : 
Please send me technical brochures of your 


*prTROL/DIESEL Industrial Engines. The maxi- 
mum B.H.P. required is at 

n.P.M. Also, Please send details of the follow- 
ing equipment powered by your engines. 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 





For further detaiis of our Address 


INDUSTRIAL 
ENGI NES Nature of Business 


Telephone No. 


— 
co t and the equipment they power, 
< ? mal 7 I send the coupon to your nearest Ford Dealer * Delete where not applicable GS1.22.9 


or direct to 

















FORD MOTOR COMPANY LTD: PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX: ENGLAND 
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ALLOTT BROS., | 


and | 
LEIGH LTD. | 











This man 





ICKLES FORGE | 
ROTHERHAM | 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 








COMPLETE PLANT 


for 


Waste Recovery 
{eres Treatment 





Experience counts in “‘V"’ Belt inspection 

















WSS | ... that for 

| GREAT STRENGTH 

| MAXIMUM FLEXIBILITY 
| MINIMUM STRETCH 





53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 









Boilerine Ltd. || 


ogc Chemists | I T P A YS TO S A 4 
TURNERS 


Descaler For Steam Boilers 
Torrefine 

Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 


Organic Rosseline 
Domestic Boiler Descaler 





Chromium Polish 
Chromium Cleaner ) 0 TD ROCHDALE 
The Mark of Better Belting é TURNER BROTHERS ASBESTOS CO L 
Torrefine Household Cream « / —_&k MEMBER OF THE TURNER & NEWALL ORGANISATION 


For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention dmTAI 3! 
885a to 897 OLD KENT ROAD, LONDON, 
S.E.15. 
Telephones : NEW CROSS 0061-2 




















HUNT BROS=LTD 


GRIFFIN FOUNDRY, OLDBURY 
Nar BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegrams : GRIFFIN, OLDBURY 
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It’s just plain good sense 
to fit Vokes filters in you 
air lines 


Yes...it’s good sense to protect air-using plant and 


machinery against damage, when the protection costs so 
Vokes C.P.H. filters fitted in an air-operated switchgear 
room at Kingston power station. 


little. Vokes standard pipe-line filters for instance at 





strategic points along the line, prevent water, scale and rust 

from reaching compressed air tools and causing early 

breakdown and loss of efficiency. 

And for special applications, such as in the manufacture 

and processing of chemicals and food, the packing of 

cigarettes, there are Vokes pipe-line filters with special 

silver grey paper elements, excluding not only the “major Reaial ME: , = CIGARETTE 


menaces”’ but also oil mist and minute particles of foreign PACKING 


Molins packing machine, showing 


matter which present a hazard to the product or the process. Vokes Compressed Air Pipeline 
- filter (Photo by courtesy of 


Fit Vokes pipe-line filters—maintain them regularly—and Messrs. W. D. & H. O. Wills) 


their installation will be repaid a hundred times over. 


PIPE LINE FILTERS 


Give protection 


VOKES LIMITED : GUILDFORD :- SURREY 


Telephone : Guildford 62861 (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex . 13-535 Vokeacess, Gfd. 
Represented throughout the World 


Vokes filters in the airlines of William McEwen & Co. Ltd.*s 


BREWERIES: Edinburgh brewery — ensure that beer is best! 








Vokes Australia Pty. Lid.. Sydney 


Air, Oil and Fuel filters for Diesel, Gas Turbine, and 


VOKES — Air and Gas Filters for Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed air nipe line filters 
vii 


other ilc engines; Hydraulic filters; Silencers for Engines. Fans and Blowers; High efficiency Multi Cyclones. 
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© SUITABLE FOR HANDLING 
MOST INDUSTRIAL GASES 


© NO CONTAMINATION FROM 
INTERNAL LUBRICATION 


© CONSTANT HIGH 
VOLUMETRIC EFFICIENCY 


© LOW OPERATING COSTS 
© LONG LIFE 


HOLMES-CONNERSVILLE 
POSITIVE 











Holmes-Connersville Positive Air 
Blowers have been designed to give 
continuous trouble free service and are 
consequently of extremely sturdy 
construction. This, combined with 
minimum maintenance and low running 






oauced 10 “re deli? 


\ nit le dt 
8 \ nly are ab mmed — qpithim 
, yvece we % _ and was * 
0 She “eS Blow 
ye p> ° 





2. sult ethno he costs, makes them eminently suitable 
manufac of great) lle for a wide range of applications where 
Bae ON nges: air is required at pressures up to 10 Ibs. 
Of iit ng Asn e\ per square inch. They are also suitable 
gcitie® wt xg WH for low and medium vacuum conditions. 
Gat yacite’ : 


W. C.f ato] BT -8 & CO. LTD. 


Telephones: Huddersfield 5280 
Birmingham: Midland 6830 
London: Victoria 9971 


Gas Handling Division, 
Turnbridge, 
Huddersfield 


A448-! 
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Atlantic 
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IRISH 
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‘Rristol Channel 
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FROM A SWING BRIDGE at Tomnahurich to a Transporter Crane at Bournemouth .. . 
from Dock Gates at Limerick to Power Stations on the Thames--the : ~ 
engineering versatility, and skill and craftsmanship of ARROL of GLASGOW “ 

are amply evidenced in the design, fabrication and erection of Steel Framed 

Buildings, Fixed and Opening Bridges, Cranes of all types, Sliding and 
Floating Caissons, Pipe Lines and Surge Tanks for Hydro-Electric Projects, ae 
Mechanical Handling Equipment for modern Steel Works, and other Structural, P 
Civil and Mechanical Engineering work. In the United Kingdom alone, even a - 
partial list is impressive testimony of the contribution of ARROL of GLASGOW 
to the industrial and commercial life of the country. 
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Sound to the core 


Modern steel-founding is a blend of craftsmanship, 
art and technology, all of which are applied in the 
Osborn foundries to produce castings ranging from 


afew pounds to several tons in weight. 


Castings in carbon and alloy steels are manu- 
factured for many industries including General 
Engineering, Mining, Quarrying, Oil Refining, 
Dredging, Chemical and Electrical Engineering. 
The Company's reputation as  steelmakers 
ensures that only the finest steels are used for 
these castings, which are sound throughout and 


of the ultimate standard of quality. 





Osborn castings are used in this Hayward Tyler - Byron 
Jackson six stage ‘Multiplex’ pump. Inset illustrates core 


used for casting the upper half of casing. 








FINE STEELMAKERS STEELFOUNDERS ENGINEER’S TOOLMAKERS 


mee U EL 6h6U00ULW Sh Nee ..dhU6ULLUWEMIOT EOD 
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FURNACES AND 
QUENCHING 
EQUIPMENT. 





Sg eet rete 





FURNACES AND 3 
PEEL CHARGING 





MACHINE. 
be ed 
didhd 
We specialise in the design and construction The illustrations show a battery of 3 Heat Treatment Furnaces, 


of : — 

Open Hearth Furnaces 

Soaking Pits of all types 
Continuous Multi-zone Bloom and Slab Re- 


one with recirculation, 5 ton 3 peel charging machine, fixed and 


ay sane mobile quenching equipment. This plant installed at the 
Continuous Bogie type Ingot and Slab Heating q £ equip p € 

F ac if - = a ‘ ° 
Furnaces for Aluminium Melting, Coi! Anneal- Stocksbridge Works of Samuel Fox & Company Limited also 


_ing and Slab Re-heating _ ’ 5 ; : 
Forge and Heat Treatment Furnaces includes two Bogie type Furnaces with special transfer charging 
Stress Relieving Furnaces = 
Shipyard Plate and Bar Furnaces 


Modern Lime Burning Kilns machine. 


PRIEST FURNACES LIMITED : LONGLANDS « MIDDLESBROUGH 


The last word in also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 


Furnace design F.142 
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For a wondertully smooth drive... 
Holroyd worm gears 


JOHN HOLROYD & 











LANCASHIRE 


Three things are needed for making a good worm 
gear. First, a wheel material to give hard wear and 
low friction—in our case this means Holfos centri- 
fugally cast bronze. Second, high precision machine 
tools, cutters and testing appliances—we have been 
making our own for years. Third, a thorough 
knowledge of worm gear design and application, 
coupled with an inexhaustible supply of patience— 
well, we've been in the worm gear business for 
nearly a century and during that time we've over- 
“ome some pretty tough problems. That’s why we 
say: there is (or very soon can be) a Holroyd 
worm gear for almost every application. 

Did you know that all Holroyd worm gears are 
made using a unique technique which gives some 
allowance for the inevitable deflection of bearings 
and gear housing? This gives improved perform- 
ance with the gears working correctly in the 
loaded position 

In certain cases we go further than this and make 
the gears so that they have some latitude in 
assembly without impairing the efficiency. 
Another point—our worm gears are made, if 
required, right down to 1/1 ratio as an everyday 
product. And don't forget that these Holroyd gears 
will carry several times the load of straight faced 
spiral gears of the same dimensions, and will work 
with an efficiency of the order of 97 per cent. 





90 YEARS OF GEARS 





CRC 194 
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SECONDS 





You can be your own doctor when it comes to 
providing the remedy for a broken or damaged 
hose-line. The obvious prescription will be 
AEROQUIP, with its detachable and re-usable 
end fittings — so easy to fit and so economical to 
use. If you specify AEROQUIP at birth your 
brainchild will be relieved of many teething 
troubles. 


= w\eroquip 


HOSE LINE AND DETACHABLE, RE-USABLE FITTINGS 


The latest AEROQUIP catalogue 
will gladly be sent on request. 








SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, KINGS NORTON, BIRMINGHAM, 30. 


fi drac REDCAPS SuPenrect ROMET 
















. . . feel safe in the knowledge that with 


the utmost degree of accuracy, the greatest 
margin of safety. 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 

PRATT BROTHERS 
(STOURBRIDGE) LTD. 





ENVILLE ST., STOURBRIDGE 
Telephone * 4211 
Established + 1902 


a PRATT machine you have the best possible materials, 
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HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED. 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 







if £3 
aes 

















METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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WITH THE NEW J(UI-) 00 UNIVERSAL ATTACHMENT Steel Structures 








The amazing “JAY-DEE”™ Universa; 
Attachment saves you time, labour 
and money at every turn! Staying 
permanently in position, needing 
no adjustment by the operator, it 
carries Out one perfect job afier 
another, rapidly and safely. The 
“ JAY-DEE” is adapiable to 

all drilling machines, com- 
bination lathes, turning 

and boring mills, and can 

readily undertake the duties 

of any three turret stations. 


CLYDESIDE 





you can WCREASE —_— 


















FACING: ie “> 
\ 


“REAMING 


STUDDING 





DORILUNG ad 


~“\\Y 
—" SA 
> 








PF 


—— |A. « J. MAIN « CO. LTD. 


we 














MACHINE A) “4 CLYDESDALE IRON WORKS, VINCENT HOUSE, 
POSSILPARK, VINCENT SQUARE, 

TOOL CO., LTD., tens sceagyntictt GLASGOW, N.2. LONDON, S.W.1. 

361 MYRESIDE STREET, versal Attachment can be arranged to suit TELEPHONE: POSSIL 838! TELEPHONE: VICTORIA 8375 

GLASGOW E.2. your convenience, at your works. 

SHEttleston 4123. CALCUTTA : CHITTAGONG . NAIROBI 




















5-ton Electric Derrick Cra 


operating costs. The drivers panoramic visibility, 
High performance and safety are spontaneous—a banksman often superfluous. 





ne x 100ft Jib 


ANDERSON 


the finest 


DERRICK CRANES 


One Derrick Crane may look the same as another—/rom a 
distance. At close quarters the differences are astounding. 
The cabin interior, alone, clearly establishes ANDERSON 
design and construction to be supreme. The clean, compact 
gearing, built on unique unit principles, guarantees mechanical 
efficiency and reliability—and ensures lowest erection and 
centralised easy control and comfort have to be seen to be believed. 
These and other exclusive features explain 








why independent examiners are so impressed, and more and more users specify ANDERSON only. 


ALSO LEADING MAKERS OF ELECTRIC OVERHEAD TRAVELLING CRANES 


TELEPHONE : 
CARNOUSTIE 2214 5 


TELEGRAMS: 





LONDON OFFICE: 
FINSBURY PAVEMENT HOUSE, 
120, MOORGATE E.C.2. 





RSON 








TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 
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Between you 
and Boiler 





An impenetrable shield of f[PEXIO No.1 


On guard, and constantly ready to fight against corrosion in boilers or steam 
raising plant is Apexior No. 1. 

Applied as a thin film to surfaces which encounter water or steam tempera-~ 
tures between 170°--1000°F.., Apexior No. 1 is an effective, low cost protection 
for expensive boiler plant. It cuts corrosion to an absolute minimum; 
reduces scale formation. Any scale which forms can be easily and speedily 
removed without danger of damage to plant as it is non-adherent 

Other advantages come with Apexior No. 1: heat transmission is improved; 
and since Apexior is an inert coating, feed water is left completely free from 
discolouration or contamination. Keep step with industry to-day--be boiler 
wise and Apexiorise. 

For full information on all aspects of Apexior No. 1 write for Booklet 
‘*Preventing Boiler Corrosion’’. 


Corrosion... 






ERGLANT 


ahi /A4e 
Peceececesesocccccesace 7 


' 
BRITISH PAINTS LIMITED Apexior Division : 
Portland Road, Newcastle upon Tyne 2 + Fegeresy Si srronies 1 
London « Liverpool - Sydney © Adelaide - Durban - Cape Town « Calcutta - Trinidad « New York ~ Dublin Ac ed ans ee 
OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 3. 








DEAR CUSTOMER & CO. 





THE 


SAFE DOOR 


FOR 


INDUSTRY 


For the benefit of employees and equipment. Made of rubber with 














‘ f e 


Seamless Steel Tubes for Machining 








OPEN ALSO YOUR DOORS FOB SAVING inset unbreakable plastic windows, they are non-banging, draught-proof 
TIME—MATERIALS—LABOUR and cannot be damaged by constant use. if required for heavy traffic, 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU they can be operated automatically by “* Magic Eye " equipment, or by é 


normal electrical or mechanicai means. Let us send you full details 
Please send enquiries to: 


BRITISH & GENERAL TUBE C® L'? 
TRADING ESTATE - SLOUGH, BUCKS. BIRMINGHAM & BLACKBURN 





Phone: SLOUGH 2417! (5 lines) Telex: 84100 TUBECO, SLOUGH 
Grams: TUBECO, SLOUGH, TELEX CONSTRUCTION CO. LTD. 
ae also of nea oo eae 8 bonne a i Armoury Close, Bordesley Green, Birmingham 9 
ater and Steam, Boiler Tubes, Co rawn Seamless an and at George Street West, Blackburn. aA 


Electrically Welded Precision Steel Tubes. 
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PNEUTOMATION 





Stop, before you start a new production scheme or expand 


your old one, have a word with Lang Pneumatic about 


Pneutomation "the pneumatic power system you can buy 


off-the-shelf * to control a hundred-and-one jobs from jig- 


boring to bell-ringing. With ‘ Pneutomation’ to help you, you 


can raise your production level and maintain it—-without human 


error and fatigue, rejects or inaccuracies to limit output. * 


Squinch says 
“ Plan with Lang Pneumatic right from the stari, you'll 
be certain of the happy ending ! *’ 





Write to 
/ > 
par ano HheUmMatle 
(ASSOC IATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD 
OWEN ROAD, WOLVERHAMPTON Telephone : Wolverhampton 25221-2-3-4 P3430 








eee building a prototype? 


Then see our design staff first. They will 





design your castings for maximum 
strength and at the same time reduce 
complexity and cut costs. That 

way you'd get cheaper, more sound 
castings of guaranteed quality and 


accuracy. Our technical teamwork can 





| 


tackle all your problems—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS... 
in phosphor-bronze, gun- 
metal, aluminium-bronze, 
manganese-bronze, and light 
alloys. Specialists in high- 
tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, shell moulded castings 
and chill-cast rods and tubes. 
Continuous cast phosphor- 
bronze bars up to 12 feet 
lengths 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 





HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent: 22184/5/6/7. LONGPORT, Phone: Newcastle, Stuffs 51433/4 
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Chemical Engineers Choose 
Automatic Bag Filters 








On the plant recently installed by Simon Handling The collector i 
Engineers, Ltd., for Imperial Chemical Industries, ty 126in. pesca vse roe "Dh hanes eee te 
Clitheroe, Tilghman automatic bag filters were chosen volume continuously and does ‘not sit : sere 
to remove and contain the very fine oxide powders down for removal of accumulated dust ee the 
from various mixing, pelletising and process handling tubes. The other two oollectors are ers vn io 
points, etc. plants in which the filter tubes are mettniedliill danad 
The installation is shown in the photograph above. each time the exhaust fan is shut down catenpe 








Tilghman’s specialise in designing 


plants to suit specific requirements. TILGHMAN’S LIMITED 


3 you ys a problem involving 
ust and fume, our engineers will 
be pleased to advise you. A member of the Staveley Coal and Iron Co. Ltd. Group 


BROADHEATH ALTRINCHAM CHESHIRE 


LONDON OFFICE: 1 Chester Street, S.W.1. 
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SENDIBLE 
OAFETY 


Everybody understands why dangerous 
animals have to be kept behind bars, 
and so instances of people being 
injured by caged wild animals are 
fortunately rare. 

Moving machinery and tools can also 
inflict serious injury, and it is no less 
important that these, too, should be 


securely guarded and fenced. 


HARVEY FACILITIES AND PRODUCTS 


CLASS I WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES » HEAT TREAT- 
MENT AND RADIOGRAPHY - “ROTARPREST’ 
HEADS FROM § FT. TO 1§ FT. DIA.—Larger 
sizes to specification - WELDED PRESSURE 
VESSELS AND FABRICATIONS IN ALL METALS 
STEEL PLATE AND SHEET METALWORK 






HARCO’ MACHINERY GUARDS 


vibration and rough treatment, and all 


‘Harco’ Machinery Guards are purpose 


HEAVY MACHINING AND FITTING 
PERFORATED METALS 
STEEL STORAGE EQUIPMENT 


WOVEN WIRE 
WIREWORK 





made for every type of machinery, 
and are constructed to afford complete 
protection without interfering with 
efficient operation. They are strongly 
made from stout wire mesh to withstand 


‘Harco’ Guards fully conform to Factory 
Act requirements. The complete Harvey 
service covers advice, design and install- 
ation, and List No. 996 shows many 
types already supplied. 


G. A. HARVEY & GO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 


Telephone: GREenwich 3232 (22 lines) 


ww 3 
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RINI 


LOW- 
TORQUE 


VALVES 


Made to the design and patents of the 


Trinity valves, extensively used 
in fire-fighting equipment, have 
outstanding advantages: they 
are basically different—on both 
construction and action — from 
earlier types of valves, and are 
suitable for a wide range of 
applications. 


ADVANTAGE OF 
TRINITY VALVES 
NO LEAKAGE 
FOOL-PROOF 


PRACTICALLY NO 


STANDARD SIZES MAINTENANCE 
Standard sizes available from stock, SUITABLE FOR PRESSURES 
: UP TO 600 P.S.L. 
gun-metal or light alloy 
2" bore, screwed or flanged RAPID AND EASY CONTROL- 
4” bore, screwed or flanged LOW TORQUE 
’ 
Special valves can be produced to any VERY SUITABLE FOR 
s . : ; REMOTE CONTROL BY 
design required, including stainless SIMPLE MEANS 
steel valves. 


SUITABLE FOR WATER, 
OIL AND OTHER FLUIDS 


TRINITY PUMPS. LIMITED 


- OSWESTRY, SALOP. Telephone: Oswestry 9433 
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(above) ‘Trinity’ 2” 
valve for screwed 


connections. 


(below) ‘Trinity’ 2’ 
flanged valve. 


NO METAL TO METAL SEALS 
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THE BELMOS De5 WV AIR-BREAK 


CONTACTOR STARTER 


Rigorously tested in the Company's own research laboratory, the type K 
contactor starter is the latest product of the Belmos development team 


and continues the well-established Belmos tradition of good design and reliability 





















Suitable for the direct-on-line starting of 3-3 kV motors up to 600 h.p., it can be 


housed in a free-standing pillar or grouped with similar units to form a switchboard 


he Air-break contactor rated at 150 amperes. Breaking 


capacity of 1,300 amperes at 3°3 kV, 0°25 power factor 


* DC operating magnet supplied from 3,300/110 volt 


transformer within the pillar. 


> 4 Reversing or Earthing isolator, mechanically and electrically 


interlocked, with 12 auxiliary switches, AC or DC. 





Busbars designed to withstand 150 MVA for 3 seconds 


+ 





Optional earth leakage protection. 


+ 


ke Comprehensive control arrangements, local and remote, with sequence 


interlocking and automatic sequence starting. 


% _—_— Provision for auxiliary services, such as brake 


protection, local lighting, etc. 





















the type K 
starter is fully 






described and illustrated 
in leaflet J 240 
which is available 


on request. 














the Belmos company limited 


BELLS HAH 


L 


L 


LAWNWA RES WH 


R 


E 


LONDON GLASGOW BIRMINGHAM NEWCASTLE 


MANCHESTER 


SHEFFIELD 


CARDIFF 








THE ENGINEER Sept. 4, 1959 


__ COCKBURNS 


OWER 
OPERATED 


REDUGING 
VALVE 


For elevated pressure and temperature 
conditions,"permitting a wide range of 
pressure reductions. 





Balanced relay design facilitates pneumatic 
operation by Hammel-Dahl diaphragm 
motor with external indication. 

This design of valve is capable of 
maximum discharge capacities. 


COCKBURNS LIMITED 


Cardonald, Glasgow, SW! 

London Office : 175 Piccadilly, Wi 

N. E. Depot : Fish Quay, N. Shields 
COCKBURNS (NEDERLAND) N.V. 


Kethel, Schiedam, Holland 
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pwoeng SOREW PRESSES 


For maintaining productive capacity 


in hot stamping brass and other non- 
ferrous and ferrous metals, rely on 
high-precision Greenbat Screw 
Presses. They give equally satis- 
factory results -in cold forming 
operations. Maximum pressures 
available from 13 to 1,000 tons. 


GREENWOOD & BATLEY LTD., ALBION WORKS, LEEDS {2 


tT 








10% 
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THRAPSTON V ROPE DRIVES 
Keep the wheels of industry turning 





—_— 














SaG 266 





“400 HORSEPOWER COLLIERY DRIVE 


FLEXIBLE ’ EFFICIENT . RELIABLE 
ECONOMICAL ; SILENT k CLEAN 


SMITH & GRACE LTD. 
Thrapston * Kettering 


Makers of Power Transmission Appliances for 
over a Century 





TELEPHONE: THRAPSTON 109 & 110 
TELEGRAMS: GRACE, THRAPSTON 




















One minute of your precious time— 

that’s all it will take to fill in the coupon below. It 
will introduce you to valuable time-savings in pro- 
duction and finishing methods from the use of 
E.A.C. ‘shaped-grain’ flexible abrasives. These 
coated abrasives, made by the latest controlled 
automation techniques, incorporate every worth- 
while advance in design and manufacture. In the 
wide range of E.A.C. belts, discs, sheets and special 
shapes there is sure to be, for any operation, one 
that cuts faster and wears longer than those you 
are now using. 

The right abrasive can save you money, let us find 
it for you; send now for samples, specifications, 
prices of the best abrasive for any operation in your 
industry. 











Please send your catalogue 














and price list of Metalworking coated 

abrasive materials to; 

NAME 

compan EIMITED 
ADDRESS 


| 

| ENGLISH ABRASIVES CORPORATION LTD 

Marsh Lane, Tottenham, London N.17 Tel: Tottenham 5057 

| SUBSIDIARIES: Thos. Goldsworthy & Sons Ltd 
The Helvetia Abrasive Co. Ltd 
London Abrasives Ltd 





D.1557 
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The difference between 





\\’ 





important to you 





To look at they're identical. But they behave very differently. This invisible difference 
between the static and the rotating body can make itself most unpleasantly felt. It's 
all due to out-of-balance which in rotating parts can cause:— 


— additional high (dynamic) bearing pressures; 

— fatigue fractures in housings, bearings and foundations; 

— plastic deformation and even failures in resilient parts of shafts; 
-— resonance in buildings, covers etc. 

— troublesome noises that interfere with work. 


A knowledge of the change in behaviour of rotating parts, and the ability to deal 
with it is thus a decisive factor when designing any kind of machine which employs 
them. For this purpose AVERY produce Dynamic Balancing Machines which allow for 
all the factors involved—weight, speed, type of bearing, rigidity...a whole range to 
suit any type of component tested. Whatever the problem, Avery has the answer. 
Send for illustrated booklet No. DB 597 or write to the address below. 








AVERY for ELECTRODYNAMIC BALANCING 


W. & T. Avery, Limited, Soho Foundry, Birmingham 40 














THE 








Consult NIAGARA on 
handling it 


MECHANICALLY 


Niagara plan, manufacture and install complete mechanical handling 

plants. The whole work is done to the end of securing better profits 

for Niagara customers. They work accurately to specifications, secure 

speedy deliveries and please more customers. It is to achieve such 

results that we plan and install the handling plant we manufacture. 

Your profit is what we work for. Those profits can be earned 
while you pay. 


NIAGARA 


SCREENS (Gt. Britain) LTD. 
STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDLESEX 
Telephone: Enfield 6622 (4 lines) 





GREY IRON CASTINGS 
up to 


In the production of Grey lron Castings we 
have concentrated on these four vital points: 
accurate moulding to specification; unvarying quality 

throughout the run; clear finish and excellent machining sur- 

faces; competitive prices. We shall be pleased to advise you on any 
particular castings problem. Our long experience is at your service. 





S. MOLE & SONS (“founnny) LTD. 


BOTT LANE ~- LYE STOURBRIDGE WORCS. 


- Phone: LYE 2557/8 








ENGINEER 


1,000 gall. kettle in i” 


copper. 





Stainless Steel, Mild Steel, 
Aluminium Fabrications 
complete with Valvework 

and Pipework 


Metallic Arc Welding 
Argonaut and Argon-arc 


sus | FABRICATIONS 


and Testing Facilities 


lynx Quasi-arc welded 
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Stainless steel 
vessel with mild 
steel jacket 







12,000 gallon water 
separator 






WELDED 



























Ordinary or Extraordinary 


CLARKS CAN COPE! 


Clark’s modern methods, efficient 
equipment, unique facilities and practical 
approach all operate to your advantage.... 


Clarks offer you a unique combination of the most 
advanced equipment and methods with a 
century-old reputation for high craftsman standards 
on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper; 

and aluminium-bronze to mild steel. ..Clarks of Hull 
will not only give you the practical solution 

to your problem —they’ll deliver a first-class job 

on ume! 


Send that enquiry first to Clarks of Hull. 


CLARK 


GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 

Telephone 37654 Telegrams ‘Clark Hull’ 

A MEMBER OF THE NEWMAN HENDER GROUP 
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e safely 


Fume exhausting from 
oil quenching tanks 





Our publication E3604 


will be sent on request 




















«alle ora Se | 
Southern House, 


FUMES 
removed 


e effectively 


: ; é 4 o% se ‘Sy ; Ce 
“ies le LTD. 


Cannon Street, 





@ economically 


by 


STURTEVANT 


EXHAUST VENTILATION 
PLANT 





a 


LONDON, E. C. 4. | 








AUSTRALIA: STURTEVANT ENGINEERING CO, (AUSTRALASIA) LTO 











Wise businessmen know... | 
AUTOHALL’S 


CONTRACT 
CAR HIRE 


| 
| 

| 

| 

AT THE LOWEST | 
RATES IN EUROPE . 
| 

| 

| 

| 













on 1 & 2 year contracts 


inevitably saves their 
company money 


* SELF-DRIVE HIRE 
—_ > CHAUFFEUR DRIVEN 
Again at the lowest rates in Europe 





DEPT. 10, 302 KING STREET, 
HAMMERSMITH, LONDON, W.6. 
Telephone: RIVerside 8781 

Cables: Autohall, London. 

















400 SUSSEX STREET SYONEY NSW 


1959 CARS 


AUTOHALL BREAKS 
THE PRICE BARRIER 
Now you can hire a new 
car at lower cost than you 
can own one yourself! 


INCLUDING INSURANCE ! 


For example 


SHORT TERM HIRE 4 to I! 
WEEKS from £3. 12. 0. per week, 
allowing 200 FREE miles. 
SPECIAL 3 MONTH CON- 
TRACT from £4. 10. 0. per week, 
UNLIMITED MILEAGE. 


Also the lowest | and 2 yeats 
contract rates. 


One day self-drive hire from 12/6 
including 25 miles and 1959 
chauffeur driven cars for 1/3 per 
mile. 


CLIP AND POST THIS AD- 
VERTISEMENT FOR FREE 


BROCHURE DESCRISING 
THE EXCITING NEW 
OFFER. ALSO NEW 
BROCHURE DESCRIBING 
FORTHCOMING EVENTS 
IN BRITAIN. 

PE, be cisesicis 

ADDRESS 


Ref. No. 10 | 
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DRYSDALE 


for high efficiency and constant reliability 





| Service before sales 


Our Research and Development department is constantly engaged on applied research 
in Fluid Mechanics and other branches of engineering science. 

In addition every facility is available for the experimental investigation of problems 
directly concerning any specific pumping application. A fund of experience is available for 
customers’ information ensuring the most efficient and economical pumping service. 


After sales service 


i 


After sales service is an important function of the Drysdale organisation. An active 
staff of service engineers and technical representatives is available for short notice, free 
advice, on the spot service, to ensure Drysdale auxiliaries operate at peak performance. 


RYSDALE: Gla. 


YOKER - GLASGOW 


PUMP MAKERS FOR LAND AND MARINE SERVICES FOR OVER 85 YEARS 
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motors 


| 
| 
| 
| 


| il 
Think of a motor car WS 


running a thousand miles gees 
every day, year in and | if p 

year out. Think of the 7 

revs. Well, very many ba 

EPE users expect and get / et: 





revs. of this magnitude 

from their electric motors, ie a, 

taking it for granted that 

i'they are EPE they will | INCLUDING STAINL WA STEEL A ae 
stand up to the usage. “ 

That is just as it should EP TO 72 Dl 72 DIA-BLANK 

be. We like to think our 
motors are fitted and 


forgotten. If you are not Pe. 
already using EPE motors Spinning for 


—  iaias | General Engineering 
| Electrical Products 

Electronics Ete., 

to precision limits 














THE ELECTRICAL POWER ENGINEERING p 2 & 
CO. (B’HAM) LTD. . cate ; 

poi cum. lt | PRECISION SPINNING CO. LTD. 

died ace |e — 3 118-122 Leopold Street, Birmingham, 12 

LONDON OFFICE: 421 Grand Buildings, e - 

Trafalgar Square, London, W.C.2. Telephone: A . eal Z Tel: VICTORIA 5638/9 
Whitehall 5643 and 7963 5, ioscan ecto eonetatek 























TUNNELLING SHIELDS 


by 


wESTWOODs 


We manufactured the two 31 ft. diameter Tunnelling Shields which were used 
at Potters Bar in connection with the doubling of the permanent way under 
the British Transport Modernisation Scheme. 





Chief Civil Engineer, British Railways Eastern Region: A. K. Terris, M.I.C.E. 


Main Contractors: Messrs. Charles Brand & Son Limited. Consulting Engineers: Sir William Halcrow & Partners. 


SCHEMES SUBMITTED 
JOSEPH WESTWOOD & CO. LTD. 


NAPIER YARD, MILLWALL, LONDON, E.14. Tel: EASt 1043 


Cables: Westwood London. ’Grams: Westwood Easphone London. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways (British Transport Commission) etc., etc 
Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 
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ELECTRIC MOTORS 
and GENERATORS 


for all industries and all services 





A 330 b.h.p., 3,300 v., 730 r.p.m. Mather and 
Platt drip proof, double squirrel cage induction 
motor, with air filter, driving a cable belt conveyor 


in a coal mine in Scotland. The motor is of the 
low starting current type arranged for switching 
which drives the cable belt. The small motor in Math er 

the foreground is for driving at slow speed for | 


direct on the line, taking 3-65 times full load 
rope inspection purposes. LIMITED 











current, and is directly connected to the gearing 





PARK WORKS MANCHESTER 10 


Telephone : COLlyhurst 2321 
Telegrams : Mather, Manchester. 


947 








Sept. 4, 1959 THE ENGINEER 115 


A section of our 





FOUNDRIES AND 

ENGINEERING SERVICE 

FOR INDUSTRY 

Our Foundries and Engineering Plants in South Wales are 7 












equipped to produce all types of ferrous castings up 
to 10 tons (iron castings up to 30 tons in certain cases) and 
non-ferrous castings to | ton and to supply them either 
‘as cast’ or fully machined. Our extensive fabricating and 
constructional shops produce all types of medium 

and heavy fabrications in mild and alloy steels including 
pressure vessels, heavy storage tanks, gas cleaning 


towers, composite girders including crane work, etc. 


Richard Thomas 
& Baldwins Limited 


SALES DEPARTMENT, FOUNDRY AND ENGINEERING PRODUCTS 
WEST WALES SECTION, GORSEINON, GLAMORGAN 


Telephone: Gorseinon 1/21 
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Economy in Operation 


IS DESIGNED 


In THE PAVZTYER HEAVY DUTY DRIVING HEAD 


BELT CLEANING 
SCRAPER 








SPIGOT 
MOUNTED MOTOR 





a 
_ 


HAND 


SPLIT GEAR SNUB DRUM 
CASE 

















Send for a copy of our ‘Panther’ 


The Panther is one of a range of heavy duty 
leaflet quoting ref. EN/28. 


industrial type belt conveyor driving heads. 
Expert attention has been given to economy of 
operation. Built-in hold-back is available if 


required. 


Prtauns Best Cornweyors 


RICHARD SUTCLIFFE LTD - HORBURY - WAKEFIELD 











dm RS 28 
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Hard facing by welding now brings to heavy plant users in every industry the benefits of 
big savings—in replacement costs, in reduced shutdown time, in increased efficiency. 

The latest development, COBALARC electrodes, added to the well-established 
DUROIDS, MANGANOID and MANGCROSS, provides Quasi-Arc exclusively with 
the first complete range of hard facing products for every degree of abtasion or impact 
resistance. 

For instance COBALARC 1-A—one tubular 7/16” dia. electrode gives a carbide- 
austenite deposit approx. 12 sq. in. x 1 8” thick for dredgers, screens, crushers, etc., using 
any ordinary A.C. or D.C. welding plant. 


WRITE FOR FREE HARD FACING MANUAL— 


for full details of the Q.A. range, with recommended welding and heat treatment 
procedures, properties of the deposits and over §0 diagrams illustrating typical applications. 






Quasi-Arc (1/@):) world leaders in arc welding 
Quasi-Arc Limited, Bilston, Staffordshire 


Quasi-Arc introduce COBALARC 


First full range of hard facing electrodes to Cut all 
plant maintenance costs 



















To: Quasi-Arc Limited, 
Bilston, Staffs. 


Please send 
free copy of the‘Hard Facing Manual’ 


NAME 


COMPANY 


ADDRESS 








eres 
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OF OY, B a Ep 5 bp 2 
MECHANICAL HANDLING PLAN Ts 


ys \\§ Dr OF o AU ONES 


3.1 ratio No, 170 
~~ pintle chain driving 
_—_ @ horizontal drag 
> fink conveyor from 
the headshaft of a 
vertical cased 
bucket elevator. 


EWARA, GHAINBELT 
(OO) byt) B)< DERBY, “ENGLAND 
Telephone: DERBY 45451 
Telegrams: CHAINBELT, DERBY 


| 
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BTR INDUSTRIAL HOSES are used by people who know... 


” 


os > Aa 





No. 1: The Compressor 
and Pneumatic Tool 







Manufacturer 


Look at this terrain — jagged, 






















hard, abrasive granite, 

the worst kind of ground for 
dragging hose over. That’s why 
the leading compressor and 
pneumatic tool manufacturers 
choose BTR Industrial Hose 

for this toughest of all 

jobs, granite quarrying. a 
BTR pneumatic hoses have 
tough rubber covers that 
can stand up to granite, 
inner tubes that withstand 
disintegration from s & \ 
lubricating oil mist, and ; 





fabric ply reinforcement 
of extra strength for ee 


extra-heavy duty. 





BTR Industries Lid BIR 


erivrisn THERMOPLASTICS Ruseeen MANUFACTURERS 


HERGA HOUSE. VINCENT *squane, LOMBDON S.W.t seesmnsns tm avesee 





7 
51848 

















WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Do Wive(yaaryy 


Tel.: 2388, 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 


LONDON OFFICE: 
SICILIAN HOUSE, W.C.1 
Tel: Holborn S151 


CIRCLIPS 





A.1.D., A.R.B., 1.F.V. approved 
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BUYERS 
GUIDE 


1959 


Now Available 


CONTENTS 


Forthcoming Engineering & industrial 


Exhibitions. 
Associations, Institutions 
and Societies connected with the 


Engineering Industry. 


National Undertakings. 


Address Section. 


U.K. Agents for Foreign Firms. 
Trade Names. 


Buyers Guide. 
33,500 Suppliers’ entries under 
2,500 product headings. 


One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
NEER ’ and every regular reader who 
buys his copy from a newsagent. 


A copy has also been sent to each 
advertiser in ‘ THE ENGINEER ° and 
the BUYERS GUIDE itself. 


Additional copies obtainable at 7/6 
each (plus postage 1/9) from :— 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 





















4. 





__» This crane is one of two specially designed 
for heavy duty grabbing service in one of the new 
super power stations. The Cranes are 
operating in the open, and special attention 


hag been given to/weather-proofing and positioning 


of the units for easy access. 








The Crab 


A 





4 





The Crab is of the twin barrel type, 





bf won hawe a handling probleur cal aw, Lor 


7 CRANES having one barrel for ‘holding’ and 
JOHN SMITH (KEIGHLEY) LTD. one for “ opening” and “closing ’’ the 
P.0> BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. four rope Grab. All gear boxes are 
lp > s] ’ 1eLers z y, S. - ihle 4 
Telephone: Keighley 2283 (4 lines) Telegrams: Cranes, Keighley ' of steel fabricated welded construction. 
Oita Buckingham House Sout re alan @ halla cm cla stadcialer tan 
WV House, Lancaster Place, Strand, London 


e Gallery 0377 8 W.C.2. Telephone: Temple Bar 1515 





Co 
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BRITANNIA 
“ge 
é 


Telephone: 


r.° 


WARRINGTON 


32401 Telegrams: 
TELEX No. 62195 
HAYES 3961 


Also: BRITANNIA WORKS, HAYES, MIDDX. Telephone 


 Freeni Lh: b4 
) GRRENING ANDISONS ATO Cnnioed 


WARRINGTON - 


GREENINGS 






WORKS 

ENGLAND 

BOX 22 

WARRINGTON 


Telegrams: GREENINGS, HAYES 
NG $4 











AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the :— 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote. 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Road, New Barnet, Herts. 


Elektron House, Brookhill 
Telephone: BARnet 3901/5187. 


WELDED STEEL PLATEWORK 


In }" to 4" thick Mild Stee! 


PRESSURE VESSELS 








CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 



















. 
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Sand Casting 
Specialists in 


=s 
By 
Za 
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Se 
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X 


_ ALUMINIUM 
BRONZE 


aan see ses SSD 


Héad Office and Foundry ' 
‘<7 rf 


4 4 
4 
+ 
‘ 


4 ‘ 

8 UA 
’ 

r | 


\', MANCHESTER, 4/ 
Tel:'No. COLiyhurst 1503/4 
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SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING +» COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


(WEST BROMWICH) LTD 


EAGLE WORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: Tipton IGI1 -soLines 




























“BRAD 


SHUTTER DOORS 


-F 
go on duty 


The alarm sounds, the great doors slide smoothly back, and 


























in seconds the gleaming appliances are on their way to deal 
with yet another outbreak of fire. It is their constant, 
instant response to the demands made upon them, that 


makes Brady Sliding Shutter Doors the regular specification 




















for fire stations, police garages, aerodromes, and all types of 





public, commercial and industrial buildings. Made in steel 





or aluminium to proved designs, their robust reliability 


ensures years of service. They are attractively finished with 

















glazed vision or ventilation panels as required, and are easily 








operated by hand, push button, ray, or autopad control. fst 








Send for illustrated leaflet SD/35 


G. Brady & Company Limited, Manchester, 4. Telephone COLyhurst 2797/8/9 


BRADY FOR EVERY OPENING: BRADY ROLLING DOORS IN STEEL, WOOD AND ALUMINIUM - SLIDING SHUTTER DOORS - GRILLES 
FIREPROOF DOORS - COLLAPSIBLE GATES - SLIDING DOOR GEAR 











(N STEEL, ALUMINIUM OR NYLON - UP AND OVER DOORS . 


THE DOORS COMMANDING THE WORLD’S LARGEST SALE — 
London. Birmingham, Glasgow, Montreal, Port Credit, Hong Kong 


Stowe & Bowder 
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KARIBA 
a 


330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLER 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Merz & McLellan 


MM epee ele jeje peyeg aye) 





Consulting Engineers 


show a 


The illustrations 
complete 330 kV. bushing 
insulator and a 330 kV. 
circuit breaker, by courtesy 
of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 





FNGIN.EER 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oi!, grease, water 
and steam which ensure in a few minutes 2 HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


BRANDS LIMITED 
SLIEK-BRANE CROYDON 





HEAVY DUTY FULL BORE 


PARALLEL SLIDE VALVE 


WORKING PRESSURES oa > 
WATER 250 Ib/in’ i s 
PETROLEUM PRODUCTS 150 Ib/in’ S 
STEAM 200 Ib/in 


Nd Rg 
EVA) RSF) bs 
FeesSHHC Hee esec re esees2 


a, 


CAST GUNMETAL CONSTRUCTION 
WITH BODY & YOKE GENEROUSLY 
RIBBED FOR RIGIDITY 


P 
a 


STRONG NON.-RISING HANDWHEEL 
STRAIN ON YOKE & NOT ON 
SPINDLE 


On 


AS 
SN 
>» 


WAN 
Littl 


SCREWED & FLANGED TO BRITISH & 
AMERICAN STANDARDS 


CAN BE REPACKED WHEN 
VALVE UNDER PRESSURE 


= : 
ot wwRa, ~ SX 


\ 


HIGH TENSILE SPINDLE WITH TWO- 
START THREAD RISING THROUGH 
HANDWHEEL 


— 


— 


4, 


Qe 


“% a 


Robert Harlow & §& n Ltd., 


HEATON NORRIS STOCKPORT CHESHIRE 
TELEGRAMS: “HARLOW, STOCKPORT”. TELEPHONE NO: STO 1403-45 


On, BOROR. | OFFICE 10 NORFOLK 
on COVent Garden 0315 7 Tel 


STREET LONDON w ¢ 


Telephone egrams TUBENPIPE.-PHONE-LONDON 





cw 5282 
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HIGH DUTY GEARING 


with hardened and ground tooth flanks for— 


RAIL VEHICLES 
TRACTORS 


MECHANICAL HANDLING 
INSTALLATIONS 





HEINRICH REINING G.M.B.H. 


ZAHNRADFABRIK VELBERT 
Head Office: DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 2542 

























(1) A ins./SO ton with plain ram. (2) Clow ottoch. on 12 ins./25 ton. 
(3) Al2 ins./25 ton with plainram. (4) Al2ims./25 tonwith screwed rom 
(5) A 6 ins./100 ton jock 


Tanqye Jack 







: VA There's a model 
4 e 7) for most purposes 
< 7 (Hudralite) 
because 


THEY LIFT SO EASILY 


This range of light-weight hydraulic jacks releases man 
power, 

High tonnage jacks usually tie up a number of hands for 
they are so difficult to manceuvre single handed. Most 
Hydralites can be handled by one man some even by one 
hand. Capacities are from 15 to 100 tons. 





Get catalogues to-day for future quick reference. 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW. 


TANGYES LIMITED 


BIRMINGHAM 


SMETHWICK ° 
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For further information write to 
the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No, 2,755,118 
CANADIAN PATENT Ne. 547268 


High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘'U" type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 


> 
4008 
f 
LLROSN, 
lta 
ad FWA 


OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) 
IN SCOTLAN 
WILSON 


D: 
PLACE EAST KILBRIDE GLASGOW ~- Telephone: East Kilbride 20581 
P329 
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ITREOSIL 


PURE FUSED SILICA 
Accurate Gas Sampling 


| with VITREOSIL 
| 








Gas sampling at high temp- 
eratures can only be accurate 
if the material of the tubes 
used is COMPLETELY 
INERT to all the constituents 
of the gas. A true, representa- 
tive sample is imperative for 
accurate analysis. 

Vitreosil, pure fused silica, 
tubes are ideal for this purpose. 
They are thoroughly uniform 
and homogeneous, and remain 


constant in physical and 
chemical characteristics even 
up to 1,050°C. 


In addition. because of the 
extremely low coefficient of 
expansion of fused silica (it is 
only 0.54 x 10-°* per °C), no 
preheating is necessary. 





For use in retorts, furnaces, flues, chimneys and gas 
lines specify Vitreosil satin surface gas sampling tubes. 


We also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 


P.O.Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 6-3242/3 
BERKELEY STREET, W.1. 
Telephone: Hyde Park 1711/2 


London:. 9, 



























AMERICAN BUILT 


6s PACIFIC ” 


HYDRAULIC PRESS BRAKES 


* Capacity—200 tons * Stroke O—12” (infinitely 
variable) 

* 10° 4” between frames x Full tonnage at any position 
of blade 

* 14 blade including 24° Horn x Precision Control to within 
“001” 


DO YOU KNOW? that out of 124 Press Brakes supplied to the U.S. 
Aircraft Industry 122 were PACIFIC. 


For further information and demonstration please write to:— 


172-178 VICTORIA ROAD : 


Exclusive Distributors in United Kingdom 


The PRESS ¢ SHEAR 


Machi yery © Ltd 


es Oe Wt @ a" LONDON W3 


felephone: ACO int 








IMMEDIATE DELIVERY 











Birmingham Showroom: 1075 Kingsbury Road, Birmingham 24 Telephone: Castle Bromwich 378! 
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UNGETATABLES. 
are got at by 
GIBSON 


AJ 


























Gibson Industrial Towers bring many 
overhead maintenance jobs within the 
reach of a firm's own staff. Roof repairs, 
lighting maintenance, window cleaning 
and replacement inside and out there are 
many everyday uses for an access tower 
with platform heights up to 33 feet. Tri- 
cycle mounted, jack-stabilised, winch 
elevated, GIBSON towers rapidly recoup 
their modest cost by bringing elevated 
work within the scope of existing per- 
sonnel. Other GIBSON access equipment 
includes: Electrically propelled, pedes- 
trian controlled towers. Trailer-mounted 
towing towers with road springs, brakes, 





the spra 

p y This universal spray gun has every advantage a 
gun for spray gun can offer. It will cope with liquid of 
any viscosity and has a range of nozzles to suit 
your every need. It has been kept short to assist spray- 
industr ing inside a small radius or restricted space. 
y Compare it with any other gun of its class and 
you'll soon discover why the A.I.D. 27 is fast 
becoming the first favourite of industry. Fully 

descriptive literature is available on request. 


; ; 
| AIR INDUSTRIAL DEVELOPMENTS LTD 
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Aidspray Works Shenstone - Nr. Lichfield - Staffs - England 
Phone: Shenstone 3415 Grams: Aidspray, Shenstone 
Canadian Office: 4 Lailey Crescent, Willowdale, Ontario BA 1.2677 





' 








automatic screens 


lights, etc. Vehicle mounted towers on 
15 and M) cwt. and 3- and §-ton chassis 


a 


with 


personnel-carrying bodies as 


re- 


quired. Please send for literature on full 
range fo: 





JOHN GIBSON & SON LTD. 


JAMESON PLACE, LEITH, 
EDINBURGH, 6. 


Tel: Leith 35418 (4 lines) 


"Grams: “‘ Aero" Edinburgh. 


Distributors : Beresford Atkinson Ltd., Hough 
Hall Road, Manchester, 10. Tel: Collyhurst 
299! 

Municipal Supplies Led, 2 Robert Street, Adelphi, 
London, W.C.2. Tel: Trafalgar 549!. 
















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALB and ARB. approved 





Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON €E.C.2 








FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





PUMPS FOR AIR 
WATER & VACUUM 


wee ee ee eee 





F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 








to 
~3 
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RUBBER SEATED 


BUTTERFLY VALVES 


FOR ‘DROP-TIGHT’ SHUT OFF 


Combining positive drop-tight-shut-off with the natural advantages of the Butterfly principle, the 
Blakeborough Rubber Seated type is an attractive proposition for a wide variety of moderate- 
pressure services, of which condenser cooling water is a notable example. 

The valves are offered for working pressures up to 50 psi. (temperatures from —20° to +200°F), 

in all regular sizes from 12’ to 84” bore, and in manual and power operated versions, the latter 
including electric motor, hydraulic or pneumatic cylinder, and pneumatic diaphragm-motor 

types. We shall be glad to submit proposals covering either standard valves or special 

applications on enquiry. 


Write for List 239 to:- 


BLAKEBOROUGH J. BLAKEBOROUGH & SONS LTD 


BRIGHOUSE - ENGLAND 
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a DEMONSTRATION? 


iF You cuT, drill or grind glass, ceramics, carbide 

or any known hard material the Neven Mobile Unit 
will demonstrate the most efficient production 
methods with diamond tools. May we send this 
Demonstration Unit to your works? The 

Sales Manager would be pleased to advise you 
when the Unit will be in your area. 





IMPREGNATED DIAMOND PRODUCTS LIMITED 


OF GLOUCESTER » ENCLAND 
TELEPHONE 21164 (3 LINES) TELEGRAMS iMPREG GLOUCESTI2 








Engineers to the 
Chemical, Oil, 
By-Products and 
Allied Industries 


Battery of 10 — Naphthalene Crystallisers. & 
Shells jacketed. Each unit 30’ 0” long. 
Location flat concrete roof at 80’ 0” level. 
Illustration by courtesy of Yorkshire Tar 
Distillers Ltd., Cleckheaton, Yorkshire. 





CONSULT 


for the design, manufacture, and site erection where required, of 
Main Plant and Equipment, as well as all requisite auxiliaries. 
We produce in steel, stainless steel, and aluminium. 


5 of Be 


We operate to the requirements of Class I and II (fusion welded pressure vessels) A.O.T.C. Rules, A.S.M.E., and similar Codes. 





Victoria Works, Batley, Yorkshire. 


A-J- RILEY & SON LTD Telephone: 657 (3 lines). Telegrams: Boilers, Batley 


London Office: Kirkman House, 54a Tottenham Court Road, W.!. Tel: MUSeum 1064 
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TO BRITISH 
&Z AMERICAN 
STANDARDS 





ENGINEERS! 


FORGED 
STEEL & 
STAINLESS 
STEEL 
FLANGES 





WELDING 
FITTINGS 




































FABRICATED an ...and youBUY BRITISH! 


PIPEWORK 


i! 


| 


IN STEEL, 


STAINLESS 


CR 


aati & CO (TUBES) LTD 

stains 14 82 PARADISE ST., LONOON, S.E.16 
== : 

ren : BERMONDSEY 31567 8 


\ 


Ki 


WALSALL MANCHESTER PONTYCLUN 


CCAM 


NNUAL, © AAAAALALEATT 







MALLEABLE TUBE FITTINGS 
TO BRITISH STANDARD 1256 IN Ea 
1 PSN 








—as British as the Flag 








~The NEW 
PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 


























Make checks in situ at different locations with varying problems, quickly and easily 








with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 





selector switch and read off pressure, tension, load, strain or displacement on the 








directly calibrated scale. In addition, recording or control can be carried out and the 


instrument is provided with an electrical output for this purpose. 


SPECIFICATION 

Energising supply : 5.0 v.; Max. current 200 mA ; Frequency | Ke/s; 

Electrical output -+. 0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c's; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 











Why not write us for full details of the new Multimeter and our new type 





transducers ? All are specially designed to simplify testing. 























@e SF, 


OISPLACEMENT 
TRANSC 


ANSOUCER 


¢, 





| 
| 
aw 
| 





PORTABLE SYSTEM 
OF INSTRUMENTATION Typical transducers for use with the New Pendeford Muitimeter 


BOULTON PAUL AIRCRAFT LTO., WOLVERHAMPTON. 
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OTAFLUX exectroMaGNeTic COUPLINGS ff 


A Synchronous Transmission in Which the Primary and Secondary 
Shafts are Connected Through Electromagnetic Induction 





Features of the transmission include:— 
Progressive smooth and controlled starting. 
No slip at full load. 

Ne slip rings or brushes. 

No mechanical contact between input and 
output shafts. 

Elastic characteristics assisting in reducing 
torsional vibrations and shock loads. 
Simple remote control by making or 
breaking excitation circuit. 

Function as torque limiter. 

Extreme compactness—suitable for 
applications where space is limited. 
Suitability for high speed applications. 


——l\ll|---— 
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BSNS. DIESEL TRACTION MAIN 
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EZ ZA MACHINE TOOLS 
see ALTERNATORS 
Sates 2 POWER STATION 
AUXILIARIES 
BRAKES AND WINCHES , 
TEXTILE MACHINERY 
Etc., Etc. 
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Elements of a disc type coupling arranged 
as torque limiter and designed for 13,000 
ft.lb. at 2,350 r.p.m. 


SULZER BROS. (LONDON) LTD., 31 Bedford Square, London, W.C.1 


(INCORPORATING HATHORN DAVEY & CO. LTD.) 
ROTAFLUX s manufactured under licence from) COMPAGNIE DE MECANIQUE PROCEDES SULZER, PARIS 
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cROWTHORN Big cones 
T 










PARTING-OFF 
URNING & BORING LATHE 





"Ta 


manhole doors 


for air-recervers, 


boule rs. €4€ 











HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 





FABRICATED STEELWORK 


WELDED CENTRAL 











HEATING BOILERS 


This lathe is specially designed for the high speed production of such articiesas cylinder liners, 
piston rings, etc., and for the rapid parting-off of ferrous and non-ferrous bar and tube 


The specification includes pneumatic or hydraulic chucking equipment, screw operated CHARLES McNEIL LIMITED 


parting-off toolslide assembly on overhead arm, front and rear tool holders, boring bar holder KINNING PARK HYDRAULIC FORGE 





self contained motor drive and electric suds pumps. 570 SCOTLAND STREET, GLASGOW, S&.i 
Pleas te fi 7 contin aes 
O Weree Fer Manes Seeanrs Grams: “McNeil, Glasgow” Phone: South 1131 








CROWTHORN ENGINEERING COMPANY LIMITED 
High Class Machine Tool Makers 

REDDISH . ve Ok Gn @ On a! . ENGLAND 

Phone: STOCKPORT 7271-2-3 Grams: CROWTOOL, REDDISH 

















Better than New 
THE WORLD’S GREATEST BOOKSHOP Tl wets @ 






© A Bookshop such as booklovers dream of. 
° There is no other bookshop, anywhere, to com- 


ees Me ctreaccra es 3a8s BRITISH WIRE THREAD INSERT 


VEL, BUREAU NOW OPEN! PRECISION MADE in CARBON STEEL 
Road, Rail, Air and Sea Travel. Holiday Tours and Cruises. for ALUMINIUM and MAGNESIUM. 
| We also make Stainless and Bronze jor 


other applications. 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 i | CROSS MANUFACTURING CO. (1938) LTD. 
Gerrard $660 (20 lines) = Open 9—6 (including Saturdays) | | Tet: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


Two minutes from Tottenham Court Road Station 
Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 





















































THE 








WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 









GIVES A DOCKSIDE STRUCTURES, 
WARNING BRIDGES & AIRPORTS. 
OF WIND a 
SPEEDS 


Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
ENTERPRISE 4422 





Telephone: 








SPURS t WORMS 
BEVELS | RACKS 
worm | SCREWS 
WHEELS SILENT 
HELICALS | = 
CHAIN | CHANGE 
GEARS GEARS 
— All materials 
. standard 
upply pitches to 
Cutting Only; 7ft diameter 


General machine castings made to customers’ patterns, Low prices for planing, boring, turning, screwcutting 
your enquires to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Strect, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘‘ Gears.”’ 








on the virtues of other materials. We merely say 
that GF Malleable Iron is better. Better in many 
ways: in reliability, for instance—SF is always “up 
to sample”. In accuracy—SGF casts perfectly. In 
machinability GF cuts cleanly and takes a high 
finish. In strength—its yield point is 18 to 22 tons 
p.s.1., and its ratio of yield to ultimate strength as 
nigh as Of” { ¢ Please ask us for more 





The applications of GF Malleable 
Iron are virtually unlimited. Please 
consult us when you next require 
castings 


MALLEABLE CASTINGS 





BRITANNIA IRON & STEEL WORKS LIMITED 
A member of the George Fischer Group (Switzerland) 
BEDFORD Telephone: Bedford 67261 ENGLAND 
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Efficient 
Bunker Discharge 





The problems of 
efficient discharge of 
material from large storage 


bunkers where external 
vibration is impractical is simply 
overcome by the installation of the new 
Sinex Internal Bunker Vibrator. The device 
comprises a Sinex rotary electric vibrator attached 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration 
mountings protect the hopper structure itself. Maximum 
amplitude occurs at the tip of the reed or at the point where stoppage 
has built up, releases the material and ensures a smooth, free flow. Sinex 
Internal Bunker Vibrators are completely reliable, the power unit being 
readily accessible and causing no obstruction to the material inside the hopper. 


inex 
INTERNAL BUNKER VIBRATOR 


A new range of Sinex rotary 
electric vibrators has been designed 
to eliminate'disadvantages normally 
associated with this equipment. Avail- 
able in four sizes providing centri- 
fugal forces up to 300, §00, 1,960 
and 7,600 Ib. respectively 


Send for relevant details and information sheet 


SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex 


O81 





Telephone: Feltham § lines Telegraptuc Address: Sinexvibro Feltham 


ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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Overhead Electric R ft = D 
Travelling Cranes by 

















spevage bm 


' 
NF meee! A ee a fe ay 
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- 
E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Reed Crane and Hoist 
Electric Hoists up to 10 tons S.W.L. C Li it d 
Jib Cranes, Goliath Cranes, om pany imi e 


Winches, Telphers & R i 
inches, Telphers & Runways Lodge Causeway, Fishponds, 


Full Catalogue sent on Request Bristol. Telephone : 65-3237/8 Bristol 











HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 

» GIVES THE MOST ACCURATE PREMIX 
’ OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 















THE MOST 
PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 


W. S. B ARRON TECTION AGAINST FIRE 


AND EXPLOSION RISK. 


& SON LID. SO ets 
GLOUCESTER Screwlift 


Manufacturers with over 50 Years’ aitihes ae 
experience — Offer the latest. in 
CRUSHING - GRINDING - MIXING (iitaeaes ae 
FEEDING -« SIEVING 
MACHINERY Phone: Gloucester 21955-6-7 
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MINIATURE 
MICRO 
SWITCHES 






BURGESS 
PRODUCTS 
COMPANY LTD 


MICRO SWITCH DIVISION 

Dukes Way, Team Valley, Gateshead 11 
Telephone: Low Fell 75322 (3 lines). Télex: 53-229 
London Office: 127 Victoria Street, S.W.1 
Telephone: TATE Gallery 0251 (3 lines) 


PLEASE 
ASK FOR 
MORE DETAILS 


There are many other Miniature Micro 
Switches and Actuators besides the few 
itiustrated here. All have the famous 


BURGESS long-life mechanism. 
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Z . ANDRE RUBBER 


THE ANDRE RUBBER ¢ PANY LIMITED. KINGSTON BY-PASS. SURBITON. SURREY 














Bridges on Rubber 





Road over Rail 


The opening of the Pelham Bridge last June 
marked an important step forward in bridge- 
building technique: this was the first major 
bridge in England to be supported on rubber. 
The rubber bearings were designed and made by 
the Andre Rubber Co. Ltd., who have unrival- 
led “* know-how ™ and practical experience of 


heavy-duty rubber engineering components. 













Rail over Road 


Andre Rubber have now produced the rubber 
bearings for the new Stockbridge Road bridge 
under construction on the London Midland 
Region main line to Manchester. The wide 
range of load fluctuations and other special 
problems involved in the design of this bridge 
were tackled successfully by the Andre Rubber 


team of experts 


Photograph by urtesy of British Railways 





ANDRE RUBBER 


A S'tLENTBLOC COMPANY 


ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS SURBITON SURREY 


Telephone: Elmbridge 6580/3 Telegrams: Andre Surbiton 
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Photographs by courtesy of United Glass Ltd 























HARDY SPICER 


PROPELLER SHAFTS %# 


HARDY SPICER LIMITED 


CHESTER ROAD ERDINGTON * BIRMINGHAM 24° 


Engineering Division of BIRFIELD INDUSTRIES LIMITED, Stratford House, W.1 
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eannnnnnnsstbnttereeette 


rvonoeot ee tdetee? 
pace neentllll0lll™ 


TELEPHONE: ERDINGTON 2191 (18 LINES) 































\ 

\ 

| 
i 


WW. known in the Automotive and Railway 
Industries, Hardy Spicer is now supplying in 
increasing quantities Propeller Shafts and 
Universal Joints for other engineering 
applications. Typical of these is the articulated 
drive shaft to an oscillating conveyor installed at 
the United Glass Ltd., works at Charlton, London. 
The oscillating conveyor moves sideways as it 
delivers bottles to a cross conveyor, thus effecting 
smooth delivery. Hardy Spicer’s wide experience 
ensures the highest standards of design and 
performance. 

Please write for further details 

and illustrated leaflets. 





Product of the 


tity 





$433 


Birtieid 
Group 
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Weldmesh is the ideal material for retaining smaller com- 
ponents in post pallets and for racking, partitioning or 
machinery guards, etc. Cut it to the shape you want—it holds 
together because it is welded together. In the Weldmesh list 
of standard sizes you will find a mesh size and wire gauge to 
suit every purpose. A technical service is available to handle 
any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W./ 
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precision built 


_ and tested 
Reyrolie | 

_ under 
YY, 
Relays — 


: ideal 


diti 
. conditions 





Reyrolle 


A. REYROLLE & CO. LTD - HEBBURN - COUNTY DURHAM - ENGLAND 


Sep ; 
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WATER — GALLONS 
OF IT WHEREVER 
AND WHENEVER 
YOU WANT IT 


The most efficient way to raise 


and the best submersible 
pump is a Beresford. 
self-lubricating, silent and utterly 
reliable, you can install a Beresford 
pump and forget it, like thousands 
of people before you 
a Beresford submersible pump to 
suit every need from 150 to 


you a copy of leaflet PG310? 


BERESFORD 


submersible pumps 


JAMES BERESFORD & SON LTD., 
Ace Works, Kitts Green, 


The Cornercroft Group of Companies 








TT... 
STEEL MEEHANITE 
uP TO TWO TONS UP TO EIGHT TONS 





p= Se. ae Oe 


TAKE 
THE 
CAKE 
FOR 
CASTINGS 





* NEWPORT 64645 





MON 


* WESTGATE WORKS /- NEWPORT - 








* BAKER &2€ COMPANY LTD 


The word MEEHANITE is a Registered Trade Mark 


a 














CIBBONS 





Town's gas-fired Twenty Strand 
Wire Annealing Furnace for 
bright annealing high nickel 
wire of all gauges 











By kind permission of 
Messrs. Henry Wiggin & Co. Ltd. 


GIBBONS BROTHERS LTD 
P.O. BOX 19, DIBDALE 
DUDLEY - WORCS 
TELEGRAMS - « GIBBONS, DUDLEY "’ 
TELEPHONE * DUDLEY 55/41 (P.B.X.) 
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SONS AND COMPANY LIMITED 
RAW MATERIALS DIVISION 
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Tanks for the storage and 
distribution of liquids, ‘nc/uding 

oil and petroleum products, are built 

in production line quantities at the 
Millwall Works of Brown, Lenox 
& Co. (London) Ltd. The prices 
quoted reflect the economies of large 


scale planned production in which 


specialised assembly and fabricating 


techniques are employed. Léft your 
telephone and call TATe Gallery 
9227 if you want to buy keenly. 
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BOLTS, NUTS, SPECIAL FASTENINGS 


IL 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 





ask them! 


& 
AG >> 
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Fe 
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WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 
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Someone else 
not using 


KIDDE co. 


fire protection equipment 


THE WALTER KIDDE COMPANY LIMITED 
BELVUE ROAD, NORTHOLT, MIDDLESEX. Viking 6611 








The illustration shows a Horseley-Piggott Pressed Steel Tank which was supplied 
to the Dearne Valley Water Board. 


The Horseley Group offers a 
wealth of experience and exten- 
sive facilities to meet the most 
exacting demands of Construc- 
tional, Chemical, Civil, Gas 
and Water Engineering 








CY, 
HORSELEY 
€/ fl 0lipo— 


HORSELEY BRIDGE & THOMAS PIGGOTT LTD. 
TIPTON, STAFFS. 


MECHANS LIMITED, GLASGOW 
CARTER-HORSELEY (ENGINEERS) LTO., SHEFFIELD 
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MILLS 


BRIGHT STEEL BARS 


Rounds (drawn, turned and ground) 
Hexagons, Squares, Flats, 
and Special Sections. 


















Mild, Freecutting, Casehardening, 
Carbon and Alloy steels. 
Supplied to A.I.D., Admiralty, 
B.S. 970 and customers’ 
own specifications. 





EXORS. OF JAMES LTD. 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 


Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘'MILLS'’ PHONE WOODLEY 
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where reliability and efficiency count most 


The high lift pumping plant in the Ashford Common Station of the ‘ 
Metropolitan Water Board consists of 12 Harland vertical Electroglides 
having a total capacity of 240,000,000 gallons per day. These pumpsets, 
which are installed in four groups each containing three units, feed 
through ‘ Harland-Morgan Smith’ Rotovalves arranged to protect the 


mains against the effects of water hammer 


HARLAND 


pumping plant 





THE HARLAND ENGINEERING COMPANY LTD. 


WORKS: ALLOA SCOTLAND and TIMPERLEY CHESHIRE 


LONDON AND EXPORT SALES OFFICES: HARLAND HOUSE, 20 PARK STREET, LONDON W.1. 


BRANCHES IN BRISTOL, GLASGOW, LEEDS, NEWCASTLE, N@TTINGHAM, TIMPERLEY (Cheshire), WOLVERHAMPTON & Overseas 


Almlé 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and 
There are reduced rates (i.e., not on a pro rata 
(12 column inches) and upwards, e.g., ¢-page £25 10s. $-page £48. Full page £90. 
For advertisements 1 inch and upwards. 


Inch Rate. 


Series Discounts. 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 


ro rata. 12 lines to 1 inch. 
is) for advertisements of }-page 


6 insertions 5%. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


Minimum 14/-. 


12 lines to 1 inch 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 
(12 column inches) and upwards, e.g., ¢-page £22. }-page £41 10s. Full page £78 


13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. “ Run-on "’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed "’ and “‘ Illustrated "’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., “The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


UNIVERSITY OF THE 
WITWATERSRAND, 
JOHANNESBURG 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


LECTURER 


Applications are invited from suitably qualified 
persons for appointment to a post of LECTURER 
in the Department of Mechanical _ Engineering 
Qualifications must include a University Degree in 
Mechanical Engineering together with experience 
in machine-shop practice. Duties are to be assumed 
on Ist January, 1960, or as soon as possible there- 
after. 

The salary attached to the post is on the scale 
£1110 by £60 to £1650. An initial salary above the 
commencing notch of the scale may be paid if 
warranted on the grounds of qualifications and 
experience. In addition, the University is at present 
authorised, subject to government regulations, to 
pay an annual vacation savings bonus not exceeding 
£60. 

Membership of the University Institutions Provi- 
dent Fund is compulsory and involves a contribution 
of 7 per cent of the salary paid. Membership of the 
Staff Medical Aid Fund is obligatory in the case of 
an officer who is found eligible for membership. 

Applicants are advised to obtain a copy of the 
information sheet relating to this vacancy from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
W.C.1 


Applications close in South Africa and London 
on 31st October, 1959 E7267 


UNIVERSITY OF SYDNEY 





CHAIR OF ELECTRICAL ENGINEERING 


Applications are invited for the above position. 
The present occupant, Professor D. M. Myers, has 
recently been appointed to the position of Dean of 
the Faculty of Applied Science at the University of 
British Columbia. ‘ 

Salary will be at the rate of £A3750 per annum, 
plus cost-of-living adjustment. There is retirement 
provision under the Professorial Superannuation 
Scheme. 

Under the Staff Members’ Housing Scheme, in 
cases approved by the University and its bankers, 
married men may be assisted by loans to purchase a 
house. 

The Senate reserves the right to fill the Chair by 
invitation. 

A statement of conditions of appointment and 
information for candidates may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, W.C.1. 

Applications close in Australia and London on 
21st October, 1959. E722) 


UNIVERSITY OF SHEFFIELD 





POSTGRADUATE DEPARTMENT OF 
APPLIED MECHANICS 





APPOINTMENTS 


Applications are invited for the following posts in 
the Postgraduate Department of Applied Mechanics : 

(1) a LECTURER 

(2) a RESEARCH ASSISTANT, 
duties to begin on Ist October, 1959, or as soon as 
possible thereafter. Salary scales: Lecturer 
£900 by £50 to £1350 by £75 to £1650 ; Research 
Assistant : in the range £650-£750, each post with 
F.S.S.U. provision and family allowance. Initial 
salary according to qualifications and experience. 
Grants towards removal expenses will be made 
Further particulars may be obtained from the 
Registrar to whom applications (4 copies) should be 
sent by 19th September, 1959. E7 


UNIVERSITY OF NOTTINGHAM 








DEPARTMENT OF 
CHEMICAL ENGINEERING 





Aneenae are invited for the LADY TRENT 
CHAIR OF CHEMICAL ENGINEERING and 
Headship ef the Department. Salary £2450 per 
annum, with membership of the Universities’ Super- 
annuation Scheme and _ children’s allowances. 
Conditions of appointment and form of application, 
which should be returned by 3ist October, 1959, 
from the Registrar. E7213 


PUBLIC APPOINTMENTS 


UNIVERSITY OF WESTERN 
AUSTRALIA 
LECTURESHIP IN 
CIVIL ENGINEERING 





Applications are invited for the above-mentioned 
position. The lecturer will be required to give 
instruction and to conduct practical classes in 
drawing and graphical methods to first and second 
year students in Engineering. He may also be 
required to assist in the testing laboratory. Appli- 
cants should state their field of special interest and 
will be expected to assist with teaching and research 
in that area. 

Salary : £A1550-£A2050 p.a. 

Conditions of appointment and general informa- 
tion are obtainable from the Secretary, Association 
of Universities of the British Commonwealth, 
36, Gordon Square, London, W.C.1. 

Applications close, in Australia and London, on 
30th October, 1959 E7212 





UNIVERSITY OF TASMANIA 


SENIOR LECTURESHIP IN ELECTRICAL 
ENGINEERING 


The University invites applications for the above 
position. Applicants should have an Honours Degree 
in Electrical Engineering, together with post-graduate 
experience in the fields of electrical power. 

The salary grade for Senior Lecturers is £A2150- 
£A60-£A2510, and appointment will be offered at a 
commencing salary within this grade according to 
qualifications and experience. 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, W.C.1. 

Applications close in Australia and London on 
31st October, 1959 E7226 





UNIVERSITY OF LEEDS 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


ENGINEERING DRAUGHTSMAN 


Applications are invited for the post of 
DRAUGHTSMAN-DEMONSTRATOR. The work 
involves the preparation of drawings for new appa- 
ratus and assistance in t teaching of machine 
drawing to students. H.N.C. or similar qualification 
is required. Salary in the range £660 to £950, accord- 
ing to age and experience.— ——_ in writing 
to Professor D. C. Johnson, partment of Mech- 
snical Engineering, The University, Leeds, Tine 
27246 


KENT EDUCATION COMMITTEE 





NORTH-WEST KENT COLLEGE OF 
TECHNOLOGY 





MECHANICAL ENGINEERING 
DEPARTMENT 


ASSISTANT (Grade B) required to teach Work- 
shop Technology in the National Certificate course 
and City and Guilds course in Machine Shop Engi- 
neering. New, well-equipped laboratories. Salary 
£650 by £25 to £1025, plus S$ per cent.—Form of 
application and further details may be obtained from 
the Principal at the College, Miskin Road, —— 





MIDDLESEX COUNTY COUNCIL 


HEATING AND VENTILATING ENGINEER 
A.P.T. IV, £1095 to £1250. 


initially at Westminster to act as 
leader of small section. Must have consider- 
able experience in design of all branches of 
heating and ventilating work and be competent 
draughtsman in preparation of schemes, contract 
drawings and specifications for large Public Buildings. 

Established, 5-day week, prescribed conditions, 
commencing salary according to qualifications and 
experience. ; 

Application forms from County Architect (stamped 
addressed foolscap ee. 1, Queen Anne’s Gate 
Buildings, Dartmouth Street, S.W.1, returnable 
within 10 days. (Quote B.64 E.) E7233 


Registered 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER’S DEPARTMENT 
APPOINTMENTS 


Applications are invited for the following appoint- 
ments on the permanent staff of the Board generally 
in accordance with the Whitley Council conditions 
of service. London Weighting allowance of £20 to 
£50 p.a. in addition to salaries quoted. 

ASSISTANT ENGINEERS (MECHANICAL) 
Applicants should have served a recognised engineer- 
ing apprenticeship and must be Graduate Members 
of the Institution of Mechanical Engineers, and have 
passed A and B of the Associate Membership 
examination, or hold exempting qualifications 
Corporate Membership of the Institution of Heating 
and Ventilating Engineers will qualify. Sound expe- 
rience of design of mechanical services of large build- 
ings required. Drawing-office and estimating expe- 
rience an advantage. 

Salary £730 by £25 (2) by £30 (5) by £40 (1) to 
£1055 p.a. Commencing salary above the minimum 
of the scale for relevant practical experience 

_ENGINEERING ASSISTANT (MECHANI- 
C Al )—Commencing salary within the scale 
(Grade II), £545 by £20 (3) by £25 (4) by £30 (2) to 
£765 p.a. for candidates possessing O.N.C. or equi- 
valent, or (Grade I), £680 by £25 (3) by £30 (1) by 
£35 (4) by £40 (2) to £1005 p.a. for candidates possess- 
H.N.C, or equivalent.-Application forms may be 
obtained from the undersigned at 40, Eastbourne 
Terrace, London, W.2, opposite Paddington Station, 
and must be returned completed by not later than 
14th September, 1959, 

E. G. BRAITHWAITE, 
4 Secretary. 
E7225 





WEST CUMBERLAND HOSPITAL 
MANAGEMENT COMMITTEE 


WEST CUMBERLAND HOSPITAL, 
WHITEHAVEN 


SENIOR ENGINEER 


Applications are invited for the appointment of 
SENIOR ENGINEER at the new West Cumberiand 
Hospital, which is now under construction, the first 
stage being due to be occupied in December, 1959 
The Senior Engineer will be responsible to the 
Superintendent Engineer for the operation of the 
fully automatic, unattended, oil-fired boiler plant, 
and for the other engineering services, including the 
Group laundry, in the hospital, including the Home- 
wood Annexe. 

Whitley Council conditions ; salary scale £680- 
£815. A house will be available at a reasonable rent 

Applications, from persons trained in mechanical 
engineering and holding a First Class Certificate of 
Competency in Marine Engineering, or a Certificate 
of Service as a First Class Engineer, or a City and 
Guilds Full Technological Certificate in Plant Engi- 
neering (First Class), giving full details of qualifica- 
tions, experience, and the names of three referees, 
should be forwarded to the Group Secretary, Work- 
ington Infirmary, Workington, Cumberland -_ 

E7253 


“ 





BRITISH TRANSPORT DOCKS 


HUMBER PORTS, HULL 


ASSISTANT CHIEF DOCKS ENGINEER 


British Transport Docks invite applications for 
the post of ASSISTANT CHIEF DOCKS ENGI- 
NEER, Humber Ports, Hull. 

The successful applicant will be responsible to the 
Chief Docks Engineer, Humber Ports, for all mech- 
anical and electrical engineering matters. Applicants 
for the position should have a wide knowledge of the 
design, construction and maintenance of all types of 
docks mechanical and electrical equipment, including 
drydock pumping installations, cranes, electrical sub- 
stations, distribution and switchgear and of the 
control of maintenance and operating staff conneced 
therewith. Corporate Membership of the Institution 
of Mechanical and/or Electrical Engineers is essential. 
Salary £1930-£2350 per annum. Superannuation 
scheme (contributory) and certain free travel facilities. 

Applications, stating age, particulars of education, 
experience and qualifications should be forwarded to 
Staff and Establishment Officer, British Transport 
Docks, 163, Euston Road, London, N.W.1, not later 
than Tuesday, 1 Sth September, 1959. £7245 


PUBLIC APPOINTMENTS 





THURROCK URBAN DISTRICT 


COUNCIL 
(POPULATION 110,000—RAPIDLY INCREAS. 
ING) 
ENGINEER AND SURVEYOR’S 
DEPARTMENT 
APPOINTMENTS 
(a) ASSISTANT ENGINEER. Salary: A.P.T 
V, £1065 to £1 per annum. Applic 
should be Chartered Civil or atentolen ‘Enes. 


— = — : F yrtinr eee qualifications and 
/ nsive civil engineering experience, and 
should be capable of designing and supervising 
construction of major sc . ‘In particular 
experience is desired in sewerage and sewage dis- 
— oe b> nent may be considered 
if successful candidate resides 

from Thurrock. ee ee 

(b) Two ENGINEERING ASSISTANTS Salary 
A.P.T. IIL, £610 to £880 per annum. Applicants 
should have completed their training in a Municipal 
or Civil Engineers’ o and have had some sub- 
sequent experience. 

Appointments pensionable. 

Applications, stating age, qualifications and 
experience, and quoting three referees, to the Clerk 
of the Council, Council Offices, Grays, Essex, by 
8th September, 1959. Canvassing disqualifies 
Relationship with members or senior officers of the 
Council must be disclosed. E7149 


ST. DAVID’S HOSPITAL, 
CARMARTHEN 





ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at St, David's 
Hospital, Carmarthen (1016 beds). 

Applicants must have served a recognised engineer- 
ing apprenticeship and have a sound knowledge and 
experience of steam boiler plants and auxiliaries, 
heating and domestic hot water apparatus and electric 
installations. x 

Candidates should possess the Ordinary Engineer- 
ing Certificate in Mechanica! Engineering (including 
heat engines and the principles of electricity), or an 
equivalent qualification. 

Salary and conditions of service for this post 
which is superannuable, will be in accordance with 
the Whitley Council recommendations, £605 by 
£25 (3) by £30 (2) to £740 per annum 

The successful candidate will be required to reside 
near the hospital. Unfurnished flat available. 

Applications, giving details of age, qualifications 
and experience, and quoting the names and addresses 
of three referees who can testify to professional ability, 
should be forwarded to the Secretary, St. David's 
Hospital, Carmarthen, by September 25th. E7216 





CIVIL SERVICE COMMISSION 
POST OFFICE 


ASSISTANT ENGINEER AND 
TELECOMMUNICATIONS TRAFFIC 
SUPERINTENDENT 


(a) ASSISTANT ENGINEER (at least 15 posts 
: (b) TELECOMMUNICATIONS 


for men) ; 
TRAFFIC SUPERINTENDENT (about 10 posts 
for men and women). All pensionable. Age on 


Ist March, 1959: 174 and under 234 for (a), 244 
for (b) ; with extension for Forces service, Oversea 
Civil Service, and (up to two years) established civil! 
service. Duties: (a) technical design and develop- 
ment of tele ications equif , (b) plan- 
ning and ma t of telephone services. Quali- 
fications for (a) and (b): G.C.E. (or equivalent) 
in English Language and 4 other subjects, including 
2at“*A” obtained at same examination from 
Pure Mathematics, Applied Mathematics, Pure and 
Applied Mathematics, Physics, Chemistry; or 
(for (a) only) H.N.C. or H.N.D. in Electrical or 
Mechanical Engineering, or C. and G. Final Grovped 
Course Certificate in Telecommunications. Selection 
by interview. Salary (London, men): (a) £555 at 
18, 19, 20, £615 at 21, £745 at 25 or over, rising to 
£1105 ; (b) £532 at 18, £552 at 20, £700 at 25 or 
over, rising to £1085. Promotion prospects. Write 
Civil Service Commission, Burlington Gardens, 
London, W.1, for application forms, quoting («) 
291/59, (b) 303/59. Closing date 10th September, 
1959. £7230 


Classified Advts. continued on page 146 
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PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Vacancies for SENIOR SCIENTIFIC OFFICERS 
and SCIENTIFIC OFFICERS in following localities: 

LONDON AREA : MECHANICAL ENGINEER 
with sound knowledge of basic principles of thermo 
and fluid dynamics to carry out research programme 
in a particular field of applied hydrodynamics. 
Experience in modern methods of design and 
research on axial flow compressors, turbines or 
pumps an advantage. MECHANICAL ENGINEER 
for work on propulsion problems. APPLIED 
MATHEMATICIAN for research of basic nature on 
stability of underwater vehicles: knowledge ot 
theoretical hydrodynamics and theory of control 
systems an advantage. APPLIED MATHEMATI- 
CIAN or THEORETICAL PHYSICISTS for 
acoustic analysis. ELECTRONIC PHYSICISTS 
for data handling and analysis problems. PHYSI- 
CIST interested in operator performance. CLASSI- 
CAL PHYSICISTS 

BALDOCK : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 
Quantum Physics. 

PORTSMOUTH : ELECTRONIC ENGINEERS 
for research on analogue computers and transistor 
circuits. ELECTRICAL ENGINEERS for research 
on small rotating electrical machinery. PHYSI- 
CISTS—for optical systems and instrumentation 
ELECTRO-MECHANICAL ENGINEERS — for 
work on servo-mechanisms 

PORTLAND PHYSICISTS or APPLIED 
MATHEMATICIANS for research on underwater 
acoustics. ELECTRONIC PHYSICISTS, ELEC- 
TRONIC ENGINEERS—for design work. PHY- 
SICAL CHEMISTS 

POOLE: CHEMICAL ENGINEERS. CHE- 
MISTS for work on rubber technology. 

ROSYTH : PHYSICISTS—(Electronic). 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Hons. Degrees, 5$.S.Os. must have 
had three years’ post-graduate experience and be not 
less than 26 years of age. Salaries (men): $.S.O., 
£1233-£1460 ; §$.O., £655-£1150 (London), some- 
what lower in provinces. Appointments unestab- 
lished (with F.S.S.U. benefits), but opportunities 
may occur for those between ages of 21 and 32 to 
compete for established posts. 

Forms from M.L.N S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.220/9A) E7037 





CITY OF LIVERPOOL 


BATHS AND WASH-HOUSES 
DEPARTMENT 


SENIOR ASSISTANT 
(ENGINEERING) 


Applications are invited for the appointment of 
SENIOR ASSISTANT (ENGINEERING). Salary 
£1065 to £1220 per annum (A.P.T. IV) 

Applicants must possess the Higher National 
Certificate in Mechanical Engineering and should 
preferably be a Corporate Member of an appropriate 
engineering Institution They must have had 
generai experience including the planning, operation 
water, heating 


and maintenance of boiler, steam 
lighting. laundry and filtration plant 

Application form, returnable by 28th September 
1959, obtainable from the Baths Manager and 
Engineer, 62, Fontenoy Street, Liverpool, 3 


The appointment is superannuable and subject to 
the Standing Orders of the City Council. Canvassing 
disqualifies 

THOMAS ALKER 
own Clerk 


(3.5791) E7210 





LEICESTER ROYAL INFIRMARY 
ASSISTANT ENGINEER 


Applications are invited for the post of ASSIST 
ANT ENGINEER. Salary on the scale £575-£700 
The successful applicant will be directly responsible 
to the Superintendent Engineer and may either be 
required to take direct charge of the maintenance 
and operation of the engineering plants of several 
small hospitals or to assist the Senior Engineers at 
the larger hospitals in the group. He will be required, 
with other engineers, to take part in an “ On Call 
rota Applicants must have completed an appren 
in, or have a sound, practical knowledge of 
mechanical engineering. Preference will be given to 
spplicants with the O.N.C. in Mechanical Engineer 
ing, which includes heat and heat engines 

Applications, stating age qualifications 
experience, together with the names of three referees 
(who should be present and/or past employers), to 
the Group Secretary, The Leicester Royal Infirmary 
within fourteen days of the advertisement E7268 


eship 


and 





GOVERNMENT OF BARBADOS 
WATERWORKS DEPARTMENT 


ASSISTANT ENGINEER (ELECTRICAL) 


Responsible under the Chief Engineer for installa 
operation and maintenance of electrnea 
machinery in the Waterworks Department and ¢ 
advise on specifications for new electrical plant 
Permanent appointment or contract appointment 
with gratuity. Salary up to £1300. Passage assist 
"Candidates mast be A.M.LE.E. or Grad. LEE 
with e¢ least § years’ practical experience in the main 
tenance and installation of motors, switchgear and 
Experience in diesel-driven generators 


generators 


an advantage 
Write. Director of Recruitment, Colonial Office 


London, S.W.1, giving full names, age qualifications 
and experience quoting BCD 140/28/02 E7251 


- Ss eae 
PUBLIC APPOINTMENTS 


SOUTH OCKENDON HOSPITAL, 
NEAR ROMFORD AND GRAYS, ESSEX 


SENIOR ENGINEER 


Applications are invited for the post of SENIOR 
ENGINEER at the above hospital for mentally 
handicapped. Candidates must have completed an 
apprenticeship in mechanical engineering or have 
otherwise acquired a sound practical training im 
mechanical engineering: operation of hospital 
boiler plants, including chain grate stokers, kitchen 
and laundry machinery, motor transport and possess 
electrical engineering experience The successful 
applicant should have passed an examination in 
engineering technology, and hold one of the follow- 
ing qualifications or approved equivalent, viz 

C.A. First Class Certificate of Competency in 
Marine Engineering M.T.C.A. Certificate of 
Service as First Class Engineer ; City and Guilds 


full Technology Certificate in Plant Engineering 
(First Class), National Certificates (Mech.) or 
Diplomas 

Pointage range (104 to 20 points) but shortly 


rising to (204 to 30 points). Salary at present £680 
to £815 per annum and Whitley Council conditions 
of service. Staff house available at a moderate 
rental in which the successful candidate may be 
required to reside 

Applications to the Group Secretary to the Com- 
London, 


mittee, Leytonstone House, High Road, 

EB.11, stating full names, address, date of birth, 
present and past appointments, commercial and 
hospital experience and qualifications, together 
with names and addresses of two referees, by 14th 
September, 1959 E7238 





SCOTTISH GAS BOARD 


LURGI PRESSURE GASIFICATION PLANT, 
WESTFIELD, FIFE 


MECHANICAL ENGINEER 


Applications are invited for the post of MECH- 
ANICAL ENGINEER at the large, modern Lurgi 
Pressure Gasification project under construction by 
The Scottish Gas Board at Westfield, Fife. The 
Mechanical Engineer will be responsible to the 
Works Engineer for the maintenance of all works 
plant and machinery 

Applicants must be Corporate Members of the 
Institution of Mechanical Engineers (or hold an 
equivalent qualification), and should have experience 
in all maintenance aspects of high pressure chemical 
plant and machinery (including welding of pressure 
vessels to accepted standards) preferably in relation 
to oil refinery practices. Electrical experience and 
experience of preventative maintenance and inspec- 
tion systems will be an advantage 

Salary on a scale £1483 per annum rising to 
£1683 per annum, with initial placing according to 
qualifications and experience ; 

The post is pensionable and the successful appli- 
cant will be required to pass a medical examination 

Applications stating age and giving details of 
education, training, quali cations and experience, 
together with the names oi two referees should be 
undersigned within ten days of the 

this advertisement 


sent to the 
appearance ol 
T. HERD, 
Secretary 
26. Drumsheugh Gardens 


Edinburgh E7208 





WEY VALLEY WATER COMPANY 
CIVIL ENGINEERING ASSISTANT 


CIVIL ENGINEERING ASSISTANT. commenc 
ing salary £750-£850 per annum, with annual incre- 
ments, plus car allowance 

Applications are invited for the above appointment 
on the permanent staff of the Wey Valley Water 
Company 

Qualifications : applicants must have been trained 
as civil engineers and have either passed Parts I and I 
of the Institution of Civil Engineers’ examination or 
hold a University Degree. Preference will be given 
to those who have had experience in the office of a 
water engincer 

The applicant should hold a licence to drive a car 

The appointment is permanent and pensionable 

Applications, stating age, qualifications, present 
position and salary, and giving an account of his 
education, training and experience, should be sent 
to the Engineer and Works’ Manager, Wey Valley 
Water Company. 3, Downing Street. Farnham 
Surrey, not later than 30th September, 1959 

£7243 








TENDERS 
INDIA STORE DEPARTMENT 











The 
Gover 


London 


Director General, India Store Department 
nment Building, Bromyard Avenue, Acton 
W.3, invites TENDERS for the SUPPLY of 
Quantity 

tons 






Deep extra deep 
48in. » 2040 685 
Forms of Tender may be obtained from the above 

address on or after the 4th September, 1959, at a fee 

vw 10s., which is not returnable. If payment is made 
by cheque should please be made payable to 
jigh Commissioner for India." Tenderers must 
their Tender so as to reach this Office latest by 
m. on Thursday, 15th October, 1959 
Please quote reference No. 47/58.DB RLY.2 
E7219 


drawing quality SHEETS 
20 B.G 








EDUCATIONAL 











UNIVERSITY OF MANCHESTER 


THE NEXT SESSION COMMENCES ON 
TUESDAY, 13th OCTOBER, 1959, E7029 & 


NGINEER 


EDUCATIONAL 


A.M.1.MECH.E., 8.Sc., City and Guilds, &c 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
9S per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 











London, W.8. 114 
| SITUATIONS VACANT 
APPLICANTS ARE ADVISED TO SEND 


COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


ASSISTANT CHIEF ENGINEER 


required by old-established Company manu 
facturing heavy cranes and allied equipment 
Salary £1850. Pension. Applicants must have 
worked for two or three unrelated companies 
including four years on cranes, have served a 
workshop and drawing-office apprenticeship 
have A.M.I.Mech.E. or Degree and be between 
32 and 42 years of age. The Chief Engineer will 
open all applications and treat them as strictly 
confidential BOX No 252 The Engi 
neer 





DESIGN DRAUGHTSMAN 
Section Leader for interesting work in connec- 
tion with Chassis and Mobile Crane design 
Experience with Hydraulic Equipment desirable 


SENIOR DRAUGHTSMAN 


with good experience in general engineering 
knowledge of electric power and control equip 
ment essential. Required to work on mobile 
cranes and special types of mining Equipment 

Both the above posts are offered on a per- 
manent basis, with contributory pension scheme 
and canteen facilities Apply BOX No 
E7254, ** The Engineer.” 


DESIGN ENGINEER. 


by Imperial Smelting Processes 


An engineer 
Lid 


s required 
to participate 


in the design and development of furnaces and 
ancillary plant for the Imperial Smelting blast 
furnace process for the simultaneous smelting of 


zinc and lead. Applications are invited from qualified 
engineers, preferably possessing a First Class Honours 
Degree, together with sound experience, including 
design, in the heavier type of engineering In 
addition, fluency in both written and spoken German 
is essential and, with this in mind, consideration will 
be given to foreign nationals possessing this facility 
provided their command of English is adequate 
Applicants should be under 36 years of age and must 
be prepared to travel abroad if required.—-Write for 
application form to Personnel Manager, Imperial 
Smelting Corporation Limited, St. Andrew’s Road 
77 


> 


Avonmouth, Bristol, quoting ref. DG/TE E7232 a 


DESIGNER-DRAUGHTSMAN required, prefer- 
ably with H.N.C. in Mechanical Engineering. Non- 
contributory pension scheme available.—Applica- 
tions to Metalectric Furnaces, Ltd., Cornwall Road, 
Smethwick, 40, Staffs 2512 a 


DRAUGHTSMAN required Experience in 
mechanical handling plant and structures an advan- 
tage. Good prospects.—British Industrial Sand, 
Ltd., High Street, Godstone, Surrey E161 a 


DRAUGHTSMAN required for design and detail 


work on small Water-tube Boilers, also Pressure 
Vessels, Chimneys and Ductwork, &c Pension 
Scheme S-day week State age, experience and 
salary to—Fraser and Fraser, Ltd Bromley-by- 
Bow, f E2528 a 


ELECTRICAL ENGINEER 


This vacancy offers a Grad.I.E.E. an oppor- 
tunity to further his experience in heavy power 
plant, particularly with reference to the Cross 
Channel D.C Transmission Apply, stating 
age. experience, education, present salary, to 
Fuller Electric Ltd., Walthamstow, I 

E7234 A 


ENGINEER capable of designing in steel, conerete 
and prestressed concrete, and well versed in marine 
and general structures, required by Consulting 
Engineers..—-Apply to Sir Bruce White, Wolfe Barry 
and Partners, 1. Lygon Place, Grosvenor Gardens 
London, S.W.1 (Tel.: Sloane 3433) E7250 a 


ENGINEERS required for commissioning and 
operating duties on large power station water-tube 
boilers in Provinces Previous water-tube boiler 
experience desirable, while applicants should have 
an engineering qualification Salary, £800 p.a 
Adequate hotel and travel allowances. Write fully, 
Stating age, qualifications and experience..-BOX No 
E7228, “* The Egineer.” A 


FOR A LEADING STEEL FOUNDRY IN 
INDIA, a FOUNDRY MANAGER with extensive 
experience of Metallurgy, Methods, Costing, Esti- 
mating, Sales and Development of new items, 
should be capable of negotiating at all levels includ- 
ing Government Can be given charge of the 
factory including electric furnaces and machine 
shops. Very good prospects for enterprising experti- 
enced executive. Age not less than 45.—BOX No 
E7265, “ The Engineer.” A 


HONOURS GRADUATES IN ENGINEER- 
ING AND SCIENCE required, for fundamental 


research on machine tools and manufacturing 
techniques Excellent working conditions and 
prospects. Good commencing salary with annual 
increments on merit Superannuation under 
F.S.S.U.—Applications to the Secretary (R.579), 
Production Engineering Research Association, 
Melton Mowbray, Leics. E7231 « 


1959 


Sept. 4. 


SITUATIONS VACANT 


HICK, HARGREAVES AND CO., LTD., 
SOHO IRONWORKS, 
BOLTON, 
have vacancies for 
SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN 
for interesting work on large Power Station 
condensing and feed heating plant. Experience 
in this type of work is desirable but not essential. 


Candidates with H.N.C. or equal will be 
preferred. Practical experience is essential 
together with a sound knowledge of pressure 


vessels and piping layouts 

Pension Scheme carrying free insurance 

Good canteen facilities. 

Five-day week 

Applications, stating details of age. experience 
and salary expected, should be addressed to the 
CHIEF DRAUGHTSMAN 


£2509 A 
£ 





MACHINE TOOL 
DESIGNER DRAUGHTSMAN 
required by 
MIDGLEY AND SUTCLIFFE, LTD., 
LEEDS, 10 

An unusual opportunity to participate in 
interesting development work available to a 
capable man with ideas together with a sound 
training and technical qualifications appropriate 
to this type of engineering 

The appointment is permanent and pension 





able.—Applications should be made in writing 
to the Personnel Officer, Geo. Cohen 600 
Group, Ltd., Stanningley, Nr. Leeds 

E7261 A 

MAJOR ORGANISATION REQUIRES : 
|. ARCHITECTURAL ASSISTANTS 
2. STRUCTURAL ENGINEERING DESIGN 
DRAUGHTSMEN. 

3. DESIGN and INTERMEDIATE 


DRAUGHTSMEN experienced in one of the 
following :-—~ 
(a) Air conditioning 
(b) Heating and ventilating 
(c) Plumbing, and 
(d) Sanitation 
Well experienced persons are required immediately 
for these interesting posts, in London Division 
Salaries offered are HIGH. Please reply, with par 
ticulars of experience and qualifications, to Managing 
Director, Ref. X1, BOX No. E7190, ** The Engineer.” 
A 





MECHANICAL ENGINEER 


the National Coal Board's Coal 
Research Establishment, at Stoke Orchard, 
near Cheltenham, Glos., to lead a research 
group responsible for design, development and 
installation of mechanical and hydraulic 
machinery for use in the Coal Industry. A wide 
general experience of mechanical engineering 
together with a good honours degree, or equiva- 
lent in that subject is required Appointment 
superannuable ; and salary according to quali 
fications and experience within £1375 £2150 

Write with full details to Staff Department 
(X.1342/4 E), N.C.B., Hobart House, London 
S.W.1. before 16th September, 1959 


required by 


E7262 Aa 
NATIONAL COAL BOARD: NORTH 
WESTERN DIVISIONAL HEADQUARTERS. 
ASSISTANT DIVISIONAL PURCHASING 
OFFICER, Purchasing and Stores Department 
Salary scale £1000 by £40 to £1325. Successful candi- 
date will be concerned with commercial aspects of 
negotiation of contracts for mechanical and electrical 
plant. Applicants should have experience of such 

work, including pricing and analysis of contracts 
Applications, giving age, education, experience 
present post and salary, to the Divisional Chief Staff 
Officer, 40, Portland Street, Manchester, 1, within 10 
days. E7224 a 


REINFORCED CONCRETE ASSOCIATION. 

Due to the approaching retirement of the Secretary, 
applications are invited for the post. Candidates 
should have administrative experience and, preter- 
ably, some technical knowledge Applications 
giving particulars of qualifications and experience, 
should be addressed to The President. The Reinforced 
Concrete Association, 94-98, Petty France, London 
S.W.1 E7218 A 


SALES EXECUTIVE, to take charge of London 
office of printing machine manufacturers. Applicants 
should have experience of machinery sales and have 
the personality and injtiative to develop sales of 
new types of machines. Experience in the Printing 
machine industry and technical qualifications pre- 
ferred but not essential Pension and excellent 
prospects for right man. Reply in confidence, Stating 
age, chronological details of experience and salary 
required, to Managing Director.—BOX No. E7157 
“ The Engineer.” A 


SENIOR CRANE DESIGNER required in West 
Riding, Yorkshire, with sound knowledge of over- 
head travelling cranes. Interesting and varied work 
with good prospects. House provided if necessary 
Give full details of experience and salary required.— 
BOX No. E7220, “ The Engineer.” A 


SENIOR PROJECT ENGINEER with excep- 
tional experience in the design and modern develop- 
ment of a range of punching, shearing and guillotine 
machines. The position offered is permanent, pro 
gressive and pensionable The location is near 
Manchester. A suitable salary is offered to a man 
with vision and initiative—-Apply BOX No. E7264 
“ The Engineer.” A 


SENIOR SALESMAN required to operate in the 
Greater London area, dealing with the sale of 
Overhead Electric Travelling Cranes up to 100-ton 
capacity Applicants should have had previous 
experience in this field and if possible should have 


had design and manufacturing experience. First- 
class prospects of advancement, car provided 
pension scheme. Applications —BOX No. F7248. 
“ The Engineer.” A 





Sept. 4, 1959 
SITUATIONS VACANI 





SIR WILLIAM ARROL AND CO. LTD., 
85, Dunn Street, Glasgow, S.E., require STRUC- 
TURAL STEELWORK DESIGNERS with varied 


experience. Five-day week and pension scheme 
Apply. stating qualifications, details of experience 
and salary required 7249 a 


SITE CIVIL ENGINEERS (2) required for project 
in Kuwait. Preference will be given to those who are 
Corporate Members of the Institution of Civil 
Engineers. A good salary will be paid and there is 
generous home leave on completion of tour. Bachelor 
accommodation only, minimum age 25. No income 
tax is payable in Kuwait.--BOX No. E7269, “ The 
Engineer.” A 


STRUCTURAL DESIGNER required for work 
on important and interesting structures of steel lattice 
construction. Qualifications at least to H.N.C. and 
good experience in steel construction essential. Age 
23 to 27.—-Apply, giving all details and salary re- 
quired, to Personnel Officer (Staff), British Insulated 


THE 
SITUATIONS VACANT 


SITE ENGINEER required to supervise the 
installation of a number of large Air Conditioning 
Schemes in West Africa. Wide practical experience 
of the erection of pipe and duct work and the instal- 
lation of machinery essential, together with the 
ability to control semi and unskilled labour. Some 
experience of Refrigeration and Electrical work 
would be useful. A substantial salary with free 
accommodation will be offered during the course 
of the contract which is expected to last about twelve 
months. On satisfactory completion there will be 
the possibility of re-engagement on contract terms 
or of permanent employment.—Apply to Manager, 
Staff Dept., BOX No. E7258, ** The Engineer.” A 


STRUCTURAL STEELWORK DESIGNER 
DRAUGHTSMAN required for interesting and 
varied work on building frameworks, industrial 
steelwork and mechanical handling plants. Age 
25-30. Permanent position, excellent prospects 
good salary, five-day week, pension scheme.—Apply, 
stating qualifications and experience, to (Ref. CW) 


ENGINEER 


SITUATIONS VACANT 


SURVEYOR (LAND) required, to carry out 
surveys for industrial development schemes, setting 
out of structural steelwork and checking civil engi- 
neering works. Good starting salary, five-day week, 
pension scheme, excellent prospects, with opportunity 
to train as Structural Steelwork Designer Age 
23-28.—Apply, stating details of experience, to 
Robt. Cort and Son, Ltd., Reading Bridge, Read- 
ing E7163 a 


THE CHESTERFIELD TUBE COMPANY 
require a DESIGNER DRAUGHTSMAN prefer- 
ably experienced in medium and heavy engineering 
handling equipment. Excellent opportunities and 
scope for the right man. Salary according to quali- 
fications and experience, permanent position, five- 
day week, contributory pension scheme, canteen 
facilities, &c Apply, stating age, details of past 
experience and salary required, to Personnel and 
Welfare Department, Derby Road, Chesterfield. 
E7171 a 
UNILEVER require at their London Headquarters 
DRAUGHTSMEN to assist in design work asso- 


SITLATIONS VACANI 





SENIOR PRODUCTION 
ENGINEER 


for a progressive and expanding firm of light 
engineers near Manchester, employing some 
700 people 
£2000 pia 


Commencing salar theout 


Preferred age 38 45 


This new appointment, which has resulted 
from the growth of the Company, will be 
nominally responsible to the Production 
Manager and offers considerable scope for 


the future. Initial duties will be to study the 


Callender’s Construction Company, Limited, 21, Robt. Cort and Son, Ltd., Reading Bridge, oneye 
"7164 


Bloomsbury Street, London, W.C.1 E7182 a manufacturing 


a ciated with the introduction of advanced manufac- 
turing and data processing techniques. Applicants, 
who should be between the ages of 25 and 35, must 
have had at least three years’ experience in the 
electronic or light engineering industry and must 
have O.N.C. or equivalent qualifications.—Applica- 
tions, giving details of training, qualifications and 
experience, should be addressed to Head Office, 
Staff Department (WF 43), Unilever House, Black- 

FACTORY ADMINISTRA- worked out and the remainder friars, London, E.C.4 £7244 A 

TION IN PRACTICE left as exercises for which U.S.A.: SETTERS, FITTERS, TOOL DIE 

answers are provided. Most of MAKERS/SETTERS, &c., wanted. High salaries, 


Company's products and 


methods and to put forward recommenda- 





tions for improving production planning and 
control (including especially machine-load 
There 


after the Senior Production Engineer will be 





ing), materials control and progress 





| BOOKS and PUBLICATIONS 


in full charge of these functions and wil! also 





he responsible for developing and maintain 
ing close liaison with works management 


By W. J. Hiscox and James 
Stirling. A.M | Mech. 7th the examples are taken trom fares advanced. 15s. to 18s. an hour upward, plus jig and tool design, inspection, etc 
Edition. Here is a new edition past examination papers in  bonus.—Write details of experience to Maida Vale 
af a tek teat ik oo anette B.Sc. (Eng.), London, carefully Bureau, 444, Edgware Road, W.2. (Tel.: Willesden 
S . chosen to cover a wide range of 3857.) E2515 a Fssential qualifications are sound know- 


that it has been adopted as a . ‘ 
" , topics. 3 
class textbook for students of 
industrial organisation in educa- 
tional institutions throughout 
the country Recommended 
also by the Institute of Cost and 
Works Accountants. 18 — net 


ledge and experience of light engincering 


net WADKIN LIMITED OF LEICESTER (Manu 
facturers of Woodworking Machinery and High 
Speed Machine Tools) require a young man as 
ASSISTANT TO WORKS DIRECTOR Appli- 
cants (age 28/35) with first-class technical and general 
education should possess a good experience of 
modern machine shop practice and production 
methods, preferably in the machine tool industry 
They should also possess initiative, drive and per 
sonality and be capable of day-to-day management 
of a works employing 600 workpeople The post 
offers a good commencing salary with excellent 
prospects and a contributory pension scheme is in 
operation..-Applications, which will be treated in 
the strictest confidence, giving details of experience 


working to normal tolerances and of modern 
applied to batch 
Must also have a down-to 


ANALYSIS OF PIPE STRUC- 
TURES FOR FLEXIBILITY 


By John Gascoyne, A.F. Inst. Pet 
A new book for piping designers 
and designer-draughtsmen which 
deals with specialised piping 
design for high-temperature and 
high-pressure use where the 
ordinary procedures do not 
apply. 45/— net 


control techniques as 


PITMAN 


TECHNICAL 
BOOKS 


FROM ALL BOOKSELLERS 


production 
earth and flexible mind with the ability 

A.M.1.Mech.E. or AMI 
H.N.C. would be 


accompanied by 


control staff 
Prod 
acceptable if 


preferred, but 


MODERN ELECTRONIC 
COMPONENTS 

By G. W. A. Dummer, M.B.F 
M.1L.E.E., ete The first com- 
prehensive book of its kind to be 
published in the world It 


extensive 


practic al experience 


instance 


Please briefly 
quoting Reference No. 203, to 


write m= first 


HELICOPTER DYNAMICS 


resents a comprehensive Survey r aa * 

of the checamteraiicn of the AND AERODYNAMICS and salary required, should be addressed to the 

more common components By P. R. Payne. This is the — pr emonen Wadkin Limited, Green Lane 
orks, Leicester E7235 a 


first really comprehensive treat- 


ASHLEY ASSOCIATES LTD. 





together with information on 

their behaviour under the ment of helicopter theory by a WANTED, FIRST-CLASS SENIOR DESIGN 

irduous environmental condi- practising designer of rotary DRAUGHTSMAN for firm of General Engineers PETER HOUSE, MANCHESTER | 
tions to which they are now wing aircraft. The book which in Bristol. Good knowledge of general engineering, etarmed ta advise on 
frequently subjected. SS/- net is more up to date than any- with particular reference to pressure vessels and b > : 


The strictest confidence will be observed 
and no details of candidates will be passed 
to chents without candidates’ permission. 


This will be a well-paid 
BOX No. E164 
A 


Stainless steel fabrication 
position for the top-class man 
The Engineer.” 


WELL-ESTABLISHED COMPANY in Foundry 


Parker St., Kingsway, 
London, W.C.2. 


thing yet published on the sub- 
ject, contains the first accounts 
in book form of cantilever, stiff- 
hinged, high flapping pin offset 


SOLUTION OF PROBLEMS 
IN THEORY OF MACHINES 


~ “ “ o vanced forms of 
By S. Anvoner, B.Sc., etc and other ad e Plant Trade desires the services of an experienced 
This new book contains 488 rotor, and also the rotor blade man to tak 5 cs 
» les. of which 203 are fully flutter. 84/- net 0 take over management. Excellent prospects, 
examples, ove é ; or amalgamation considered Replies treated in E7240 A 





contidence.—-BOX No. £2529 The Engineer.” a 




















CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH AND DEVELOPMENT 
DEPARTMENT 


“A complete library 


in two volumes..”’ 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of “ The Engineer”’ 


1959 (64th Edition) 
82/6 (plus postage 2/6) 


% 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 





Applications are invited for the following appointments in the research team located at Littlebrook 
Power Station, Dartford, Kent 





The team is developing an advanced steam cycle for power generation employing steam at 
1400 deg. Fah. as the working fluid for a * gas "* turbine as proposed by J. F. Field (Proceedings 
I.Mech.E., V.162, P.209, 1950, refer). A portion of the steam is bled from the “ gas °° turbine cir- 
cuit and passed through a condensing turbine before re-entry into the primary circuit. The cycle 
which contains many unorthodox features and presents many exciting problems. could conceivab! 
he operated with coal, oil or nuclear fuel and provides an opportunity to gain experience in many 
aspects of power generation 

A superheater with steam capacity of 100 k.Ib. per hour is nearing completion and a 1SMW 
pilot plant is planned 


The mechanical engineer should be capable of directing a team working on steam cycle analyses 
and thermodynamic studies relating to both the superheater and the pilot pliant 

Candidates should preferably hold a good honours degree with several years’ experience with 
steam plant and have a lively interest in thermodynamics and the theoretical aspects of steam 
engineering 

The salary will be on a scale within the range £1590-£2045 pa., 
responsibilities 


according to duties an 


ENGINEERS, PHYSICISTS, MATHEMATICIANS 


A programme of both theoretical and experimental work is envisaged and successful candidate 
will assist in running the experimental! steam superheater and in the design and subsequent opera 
tion of 1SMW pilot generating plant mentioned above. They will also be required to study prob 
lems involving one or more of the following 

The thermodynamics and aerodynamics of steam and gas turbines and axial flow compressors 
radiant and convective heat transfer, combustion technology associated with PF and oi! firing 
corrosion resistance and high temperature metallurgy 

Candidates should preferably have an honours degree, with a strong inclination for research and 
development work 

Salaries will be on scales within a range rising to £1350 p.a., according to dutics and respon 
sibilities. Promotion prospects are good in an expanding organisation 7 


Applications stating age, qualifications, experience, present position and salary 
should be forwarded to the Personnel Officer, 24/30, Holborn, London, E.C.1. by 
19th September. Envelopes should be marked “ Confidential Ref. ENR /347."" 





Candidates who are interested and would like to have further preliminary information about 
these posts are invited to telephone CHAncery 2866, Ext. 134 


E7206 a 


e ee ee Classified Advts. continued on page 148 





























THE 





SITUATIONS VACANT 


ENGINEER 


Sept. 4, 1959 
SITUATIONS VACANT 





PERU 


An important American organisation urgently require the following personne! for their 
SUGAR ESTATES and PAPER MILL located in PERL 


TWO INDUSTRIAL ENGINEERS for the SUGAR ESTATES. Applicants for these 
positions should have a good academic background, plus several years of working experience, 
not necessarily in the sugar industry. They should be able to work independently and show 
initiative not only in the planning and carrying out of assigned projects, but also in originating 
projects and ideas of their own. Some immediate assignments would be : manpower surveys, 
including manning standards for the various operations, as well as operational studies with 
new machinery, and efficiency studies in the factories 


ONE INDUSTRIAL ENGINEER for the PAPER MILL, who, in addition to the require- 
ments outlined above, should be conversant with the various ramifications of the paper produc- 
tion process, including pulping operations, paper production, conversion of paper into its 
various by-products and be familiar with plant organisation and structure 


Candidates for all three vacancies should be between 25 and 40 years of age. Housing will be 
provided on Company property (bachelor quarters if single). Educational facilities are available 
for children up to nine years old. Home leave of three months every two years nine months is 
provided, with passages paid for the employees and their families. Salaries are paid partly in 
U.S. dollars and partly in Peruvian pesos 

Please apply in strict confidence with full details to Managing Director, Grace Brothers, 
Led, 143)9, Fenchurch Street, London, E.€ 

E7255 a 


NORRIS CONSULTANTS LTD., 


in view of a two-year expansion programme, require for their London and 
Bristol Offices and elsewhere in the U.K., Senior and Junior Engineers, 
Designers and Draughtsmen in the following fields. 


CIVIL ENGINEERING DIVISION PRODUCTION & MECHANICAI 


DIVISION 
Reinforced Concrete, Heating, Ven- Special purpose machines, Transfer 
tilating, Air Conditioning, Refrigera- Systems, Jigs and Tools, General 


tion, Pipework and General Services, mechanical, Mechanical Handling, 
Structural Steelwork. Electrical (Heavy and Light current) 


Salary scales up to high level in accordance with age, experience, technical 
and professional qualifications. Pension and Insurance schemes. Write or 
telephone Head Office, Beacon House, Queens Road, Clifton, Bristol. 
Tel. : Bristol 3-6817, or those requiring aaa ny in London Area, write 
or telephone : 76, Victoria Street, S.W.1. Tel. : VIC 4675. 

E7020 a 











CENTRAL ELECTRICITY 
GENERATING BOARD 
DESIGN AND CONSTRUCTION 
DEPARTMENT 


NUCLEAR PLANT DESIGN BRANCH. ss kef: ENR 350 


The Branch is responsible for the design and layout of the Reactor Units in the Board’s Nuclear 
Power Stations. It works closely with the U.K.A.E.A., the Industry and the Board’s Project 


Research and Operations Groups 
The Branch is organised on a functional basis and responsibility is given within the following 











sections 
Reactor Core 
Reactor Mechanisms (including Fuel Handling) 
Pressure Circuit (including Boilers and Gas Circulators) 
Reactor Materials 
Layout (including Shielding and Health Physics) 
Control and Instrumentation 
Performance 
Applications will be welcomed for positions as SENIOR ASSISTANT ENGINEERS from 
men or women (who are interested in any of these fields) whose training and experience, based 
on sound academic qualifications in any branch of engineering, science, or mathematics would 
justify consideration 
The range of specialisation is not rigid and candidates are asked to state their interests and to 
write in sufficient detail, including age, qualifications, experience and present salary, to enable 
a preliminary assessment to be made 
The work is based at the Board's Headquarters in London, but will involve visits to sites, to 
U_K.A.E.A. Establishments and to Contractors’ Offices and Works 
Training will be given where necessary 
Salaries will be on scales within the range £147S5-£2045 p.a. according to duties and responsi- 
bilities. Unsuccessful candidates will be considered for less senior posts on scales within the 
range £900-£1605 p.a. unless a request is made to the contrary 


OPERATIONS DEPARTMENT 


NUCLEAR OPERATIONS BRANCH 


at HEADQUARTERS, LONDON, S.E.1. 
ASSISTANT ENGINEERS Ref: ENR 348 


Successful candidates will be concerned with co-ordinating with the Operating Regions, the 
commissioning, operation and maintenance of the Board's nuclear power stations, the technical 
assessment of operating results and performance investigations 

The Nuclear Operations Branch is also concerned with design liaison, staffing and training for 
nuclear power stations, fuel cycles and liaison with the Nuclear Health and Safety Department 

Candidates should have an engineering degree or equivalent qualification and should have 
practical experience in the commissioning, operation and maintenance of power stations or 


similar plant 
Salaries will be on scales within the range £1245 p.a.-£2045 p.a., according to duties and 


responsibilities 

Applications stating, age, qualifications, experience, present position and 
salary should be forwarded to the Personnel Officer, 24 30, Holborn, London, 
E.C.1, by 22nd September. Envelopes should be marked ‘* Confidential,”’ 
quoting relevant reference number. 








E7241 Aa 


SENIOR ENGINEERING ASSISTANTS 
Northern Rhodesia 


A large copper mine in Northern Rhodesia requires SENIOR ENGINEERING ASSISTANTS 
(MECHANICAL and ELECTRICAL), preferably aged 27 to 33 years 
_ Applicants should have a degree in Electrical or Mechanical Engineering, or equivalent quali- 
fication, and should have had previous experience in heavy engineering. Initially, the duties will! 
consist of assisting with the planning of engineering projects of a varied nature in connection 
with large-scale copper mining operations, including power generation and distribution, mine 
shafts and haulages, ore treatment, smelting, and other associated heavy engineering plant 
From time to time opportunities for promotion arise for suitable men. 

The initial basic salary would be not less than £1350 per annum, plus a cost-of-living allowance 
currently £65 perannum. In addition there is a variable bonus which for the year ended 30th June, 
1959, was 36 per cent of basic salary The successful candidate will be required to join the 
Company's Pension and Life Assurance Scheme ; employee contributions are a minimum of 
5 per cent of basic earnings but may voluntarily be increased to 15 per cent. The Company 
contributes 5 per cent plus 4 per cent for each completed year of service. 

The employee's outward passage is paid by the Company 

Leave is at the rate of 51 days per annum and may be accumulated up to 153 days 

Married accommodation is available on engagement at sub-economic rental 

Applications giving full particulars of age, qualifications and experience should be sent to 


Mine Employment Department, 
Selection Trust Limited, 


Mason's Avenue, Coleman Street, London, E.C.2. 


Please quote R.21 F 
E7223 a 

















PIPING/ANALYTICAL 
ENGINEERS 


Chemical or Mechanical Engineers are required for work on the design of pro- 
cess and utility piping systems for oi! refinery and petro-chemical pliant. The 
work involves the preparation of engineering flow diagrams and close liaison 
with our Process, Instrument, Mechanical Equipment, Plant Layout and Operat- 
ing groups 

Applicants should have a University Degree in either Chemical or Mechanical 
Engineering and also at least two years’ relevant post-graduate experience in 
industry 

A formal training programme is arranged for new employees. Above average 
salaries will be paid to men with the required qualifications. Personne! benefits 
include contributory Pension Scheme, Luncheon Vouchers, Social Ciub, etc 
When overtime is worked, payment is made for hours involved. Holiday com- 
mitments for this year will be honoured 


Apply by letter to Personne! Manager, 


KEEL LOG G "renner 
CORPORATION 
7-10 CHANDOS ST., CAVENDISH SQ., LONDON, W.1 
(Please quote reference 149 G.) 





£7242 a 








UNILEVER 


have vacancies for 


ELECTRONIC ENGINEERS 
AT THEIR LONDON HEADQUARTERS 


Selected candidates will be required to assist in 
the design, construction, installation, and operation 
of equipment for applying the most advanced 
automation techniques to manufacturing processes 


and office systems. 


Applications are invited from engineers between 
the ages of 25 and 35 having a degree in science 
or engineering or an equivalent qualification. A 
recognised apprenticeship or at least three years’ 
industrial experience is desirable. 


Applications, giving details of training qualifica- 
tions and experience, should be addressed to Head 
Office Staff Department (WF 42), Unilever House, 
Blackfriars, London, E.C. 4. 


E7217 a 























Sept. 4, 1959 
SITUATIONS VACANT 





BRITISH RAILWAYS 
(Southern Region) 


require an 


ELECTRICAL ENGINEER 
at VICTORIA 


with knowledge of Docks and Marine 
Mechanical and Electrical Engineering 
practice 


Applicants should preferably have served 
an approved apprenticeship and possess a 
Higher National Certificate in Electrical 
Engineering Drawing - office experience 
essential. 


Commencing salary £943 p.a. 


Travel concessions Superannuation 


scheme 


Applications, giving full details of educa- 
tion, training, technical qualifications and 
experience, to Shipping and Continental 
Manager, British Railways (Southern 
Region), Victoria Station, London, S.W.1, 
quoting reference SC/SAS/3188. 


E7207 A 





THE 
SITUATIONS WANTED 





CHARTERED MECHANICAL ENGINEER 
seeks appointment requiring original thought. In 
addition to executive duties experience includes 
design and development both in this country and on 
the Continent.—BOX No. E2526, * The Engineer.” 8 





MISCELLANEOUS 











MOBILE LIFTING SERVICES.—Lump Sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 E7215 1 





AGENCIES 











MANUFACTURERS seeking to increase their 
sales in Scotland may secure reliable agents by 
writing with particulars to the Secretaries of the 
Scottish Association of Manufacturers’ Agents, who 
will advertise under a box number in the Association 


News Letter.—Write to Dept. E, Hourston 
MacFarlane and Co., 5, St. Vincent Place, Glasgow, 
c.f. E148 pb 





BUSINESS OPPORTUNITIES 














RESEARCH ENGINEER 


MECHANICAL ENGINEERS 
are required by COURTAULDS, 
LIMITED, for its Research and 
Development Organisation in Cov- 
entry to work on a wide variety of 
process development and pilot plant 
operations. Applicants should 
possess a First or Second Class 
Honours Degree in Engineering, be 
not more than 28 years of age, and 
have had not less than 2 years’ 
industrial experience. 

Candidates should write for a 
detailed form of application to the 
Director of Personnel, Courtaulds, 
Ltd., 16, St. Martin’s-le-Grand, 
London, E.C.1, quoting reference 
number D.93. E7198 a 





REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone VICtoria 6621 (12 lines). EISS o 


ADVERTISER, PRIVATE INVESTOR desires 
to purchase whole or part interest in concern under 
progressive management making annual net profit 
of £15/50,000.—BOX No. E163, “* The Engineer.” 0 


TO ENGINEERING GROUPS.—Ultra Modern 
Foundry producing HIGH-GRADE GREY IRON 
CASTINGS, capacity 200 tons weekly Would 
eonsider amalgamation and/or co-operation. Asset 
value of freeholds and plant approximately £150,000 
£200,000.—BOX No. E165, “* The Engineer.” oO 





SUB-CONTRACTING | 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1I.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 
up to 8&ft. by 6ft. or 6ft. diameter—_ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





WORK STUDY ENGINEER 


A major Engineering Company of inter- 
national repute and in the lead in its product 
fields, intends to widen the scope of applica 
tion of measured work in certain of its plants 
In consequence, it wishes to appoint a well- 
qualified and experienced Work Study 
Engineer at its largest establishment, border- 
ing on the Home Counties, to be responsible 
for the application of modern incentive 
techniques to a number of new production 
lines. The vacancy will provide a challenge 
to a first-rate engineer with substantial 
study experience of metal fabrication in flow 
production. Salary will be commensurate 
with experience and the post offers con- 
siderable opportunity for promotion. 


Applications with full curriculum vite 
including details of salaries earned, may be 
made in strict confidence to BOX No. 2807, 
c/o Charles Barker & Sons, Ltd., Gateway 
House, London, E.C.4. 

E7229 a 





CENTRE LATHES : 
Up to 14ft. Oin. dia. by 44ft. Oin. long 
VERTICAL BORING: 
Up to I5ft. 7in. dia. by 8ft. Oin. high. 
HORIZONTAL BORING: 
Up to 8in. spindle, 40ft. Oin. by 20ft. Oin 
table. 
PLANING : 
Up to 34ft. Oin. long by I1ft. Ilin. wide by 
8ft. Oin. high 
PLANO MILL: 
Up to 14ft. Oin. long by 6ft. 6in. wide by 
Sft. 6in. high. 
SHAFT GRINDING : 
Up to 23ft. Oin. long by 2ft. Oin. dia 
SLIDEWAY GRINDING: 
Up to 7ft. Oin. long by 4ft. Oin. high by 
2ft. Oin. wide. 
VERTICAL SPINDLE GRINDING : 
Up to IIft. Oin. long by Ift. 9in. high by 
2ft. Oin. wide. 


HARVEY 





G. A. HARVEY & CO. (LONDON) LTD., 
WOOLWICH ROAD, LONDON, S.E.7. 


E7256 mw 














ASSISTANT 
DESIGN ENGINEERS 


are required for design investigation and the preparation of design layouts and schemes, following 
the work through its various stages, in connection with a large proton synchrotron being built at 
Harwell for the NATIONAL INSTITUTE for RESEARCH in NUCLEAR SCIENCE. 


Applicants should have served a recognised engineering apprenticeship or had equivalent 
training and should have H.N.C., graduateship of a senior engineering institution or equivalent 
qualifications. They should have design office experience of : (a) chemical plant, pipe work or 
similar work ; (b) general mechanical engineering, particularly vacuum techniques (some basic 
electrical knowledge required), or (c) electrical control systems and light current electrical equip- 
ment (some electronics knowledge an advantage). 


Salary: £910-£1315. 


Housing assistance and superannuation 
for details to the Group Recruitment Officer (5044/25), U.K.A.E.A., A.E.R.E., Harwell, Berks. 


Please send a POST CARD 


E7205 a 








ENGINEER 


PATENTS 


THE PROPRIETOR of British Patent Nos 
711298, 711299 and 709958, entitled “ Improved 
Plug Closures For Handholes and the Like of 
Pressure Vessels,” “ A Gate Vaive With an Improved 
Bonnet and Sealing Means Therefor,” and “ Improved 
Plug Closures For Hand and Like Holes in Pressure 
Vessels,” respectively, offers same for license or 
otherwise to ensure practical working in Great 
Britain.—Inquiries to Singer, Stern and Cariberg, 
14, E. Jackson Boulevard, Chicago, 4, Illinois, 
U.S.A. 7203 


THE PROPRIETOR of British Patent No. 751550, 
entitled “IMPROVED PILOT BIT FOR AN 
EARTH BORING AUGER,” offers same for 
Licence or otherwise to ensure practical working in 
Great Britain.—Inquiries to Singer, Stern and 
Carlberg, 14, E. Jackson Bivd., Chicago 4, Illinois 

S.A £7237 


THE PROPRIETOR of British Patent No. 709968, 
entitled “ LASHING MACHINE FOR AERIAL 
CABLES,” offers same for Licence or otherwise, 
to ensure practical working in Great Britain 

Inquiries to Singer, Stern and Carlberg, 14 F 
Jackson Blvd., Chicago, 4, Illinois, U.S.A. E7236 # 


THE PROPRIETOR of 
7ill12 and 751139, entitled “ IMPROVEMENTS 
RELATING TO THE CONDITIONING OF 
THE EXHAUST GASES OF INTERNAL COM- 
BUSTION ENGINES" and “EXHAUST GAS 
PURIFIER,” offers same for License or otherwise 
to ensure practical working in Great Britain 

Enquiries to Singer, Stern and Cariberg, 14 
Jackson Blvd., Chicago, 4, Illinois, U.S.A. E7252 4 


British Patents Nos 





FOR HIRE 


BELLMANS MASTS FOR HIRE, to lift from 
1 to 20 toms, 30ft. to 150ft. Blocks and tackle 











Hand-operated winches. From £1 per day.- 
BELLMAN’S (Phone: SLOane 45259), Hobart 
House, Grosvenor Place, S.W.1 E103 «x 





MACHINERY Etc. WANTED 





WANTED, MASSON SCOTT ROTARY 
CUTTER, cither 12 by 24 or 18 by 36. Full details 
BOX No. E7247, “ The Engineer.” F 





FOR SALE 





RICKMANSWORTH AND 
UXBRIDGE VALLEY WATER 
COMPANY 


REDUNDANT PLANT FOR DISPOSAL 


Offers are invited for the undermentioned redun- 
dant PLANT which the Company has for DIS- 
POSAL :— 

(1) ONE LANCASHIRE BOILER, 7ft. 6in. by 

30ft., with superheater. 150 ib. pressure, by 
H. and T. Danks, 1930; also Bennis Stoker 
and Airdraught Furnace 

(2) ONE DITTO, 8ft. by 30ft., with superheater 
150 Ib. pressure, by Edwin Danks, 1933, with 
Bennis Stoker and Airdraught Furnace 

(3) TWO STEAM BOILER FEED PUMPS and 
WATER TREATMENT PLANT. 

(4) BELLISS and MORCOM TRIPLE EXPAN- 
SION STEAM ENGINE coupled 180kW 
220V., D.C. Generator and Condensing Plant 

(5) BROWETT LINDLEY 300 B.H.P. COM 
POUND VERTICAL STEAM ENGINE and 
CONDENSING PLANT 

(6) BELLISS and MORCOM COMPOUND 
STEAM ENGINE, 200 B.HLP., 380 R.P.M., 
with Condenser and “ V " drive Pulley 

(7) D.C. VOLTAGE 


BOOSTER, 50 B.HP., 
500A. by 65V. by 230V. input 
(8) GREENWOOD and BATLEY STEAM 


TURBINE and Gearing, 150 B.H.P. at 1500 
R.P.M., with Atmospheric Condenser 

(9) BELLISS and MORCOM STEAM TUR 
BINE GENERATING SET, S00kW., 220V., 


D.C., with condensing plant. Excellent con- 
dition. 

The plant may be inspected by appointment being 
made with the Chief Engineer at the Head Office of 
the Company, Batchworth, Rickmansworth, Herts 
Telephone No.: Rickmansworth 3122 £7266 G 





HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, rams ; admitting 
10ft. 6in. between columns ; bed 16ft by 8ft.. 

2000-ton Down-stroke FORGING PRESS, Sft. 
stroke ; bed 8ft. 6in. by 8ft. ; daylight 11ft. 

1€00-ton Down-stroke FORGING PRESS by 
Wellman, bed 7ft. by 6ft. ; daylight 9ft. 

475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6 
E7184 G 





RICHARDS NO. 2 HORIZONTAL BORING 
AND FACING MACHINE. Model PRT 2N. 
3in. traversing spindle. Facing head to face up to 
3in. diameter. Screw cutting by change gears. 
Main table 4ft. by 2ft. 6in. Revolving table 3ft. by 
3ft. Facing head to end stay 6ft. 6in. Spindle centre 
to top table 2ft. maximum. Verniers fitted to head, 
end stay and table. V-belt drive from 10 h.p 
Motor 400/3/50. H. BELL (MACHINE TOOLS), 
LTD., WALTER STREET, LEEDS, 4 Tel 

63-7398. E105 G 


149 
FOR SALE 
FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
Rft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 100 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to Mi 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w_p., 
300 reconditioned Vertical Crosstube, ail sizes 


AIR COMPRESSORS.-Two Belliss & Morcem 
2500 c.f.m., 100 p.s.i.. 550 th.p. motors; also 
Broomwade 500, ), 300, 200 and 130 ¢.f.m., all 
motorised ; and several others of various makes 
and capacities. 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 


ELECTRIC MOTORS.-—-150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 


MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B 
track mounted, 40ft. jib; §&4-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6ton Coles 
Diesel/Electric, solids; 4ton Coles Diesel 
Electric, solids ; 1945 ; 4-ton Jones KLA4, diesel, 
1980 ; 3-ton Jones ‘‘Super 40°" diesel, pneu- 
matics (3). 


OVERHEAD CRANES.—40-ton Babcock, 40ft 
span, 400/3/50, ** Goliath" ; 30/S-ton Adamson, 
42ft. Jin. span, 400/3/50; 20/6-ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in 
span, 400/3/50 ; 15-ton Morris, 25ft. span, hand- 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris *‘ Goliath,” 40ft. span, 400/3/50 : 
10-ton Vauw , 23ft. 6in. span, 400/3/50; 
10-ton Vaughan, 2ift. span, 44ft. lift, 74 tons ; 
Wharton, 25ft. span, 400/3/50 ; S-ton Henderson, 
24ft. Jin. span, 1946; 5S-ton Morris, 58ft. span, 
hand-operated ; 5-ton Royce, 2-motor crab, 
440/3/50 ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4-ton Morris, 19ft 
span, 220V, d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/S0 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. din. span, 2-motor ; majority of the above 
are unused. 


DERRICK CRANES.—7-ton Rushworth, hand, 
30ft. jib ; 5-ton Wilson, Electric, 70ft. jib ; 5-ton 
Butters, hand, 45ft. jib ; 14-ton Anderson Grice, 
hand, 40ft. jib. 


RAIL CRANES.—18-ton Brownhoist, steam, 5Oft 
jib; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft jib S-ton Grafton, 35ft. jib, diesel conver- 
sion ; S-ton Smith, SOft. jib (2); 5 rf 7 
Sheidon, SOft. jib. a 


LOCOS.—-Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 
22in., two oil-fired, one coal; Peckett, steam, 7in 
by I2in., 1941; also 3 miles track, 24in gauge, 
Bogies, Turnouts, &c 


STEEL PIPING.—50,000ft 


60,000ft. 3in. black, new ; 
1000ft., 12in. seamless ; 


, 2in. Galvanised, new ; 
S000ft., 8in. seamless 
SOOft., 14in. seamless ; 


400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flan SOOft 
24in. riveted ; 1450ft., 27in. o.d. wel flanged ; 


216ft., 48in. riveted ; 216ft., 60in. riveted 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 


VALVES.—-Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request 


STORAGE TANKS.—300 cylindrica! and rectangu- 
jar up to 12,000 galions, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 


MACHINE TOOLS.—Scriven Pilate Bending Rolls, 
14ft. by tin. ; Robertson Straightening Rolls, 
8ft. bin. by jin. ; Berry Bending Rolls, 7ft = tin. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
Capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20h. by 4in. bore ; 
100-ton Bigwood geared Bending and Straightening 
Machine up to I2in. by 6in. R.S. Joists; two 
40kVA Spot Welding Machines ; Wire Drawing 
Machine, 3 die up to gin. copper ; SOkW Electric 
—— 1000 deg. Cent., chamber 54in. by 30in 

y 21in. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


*Phone : Coleford 2271/2 £106 o 





FOR SALE 
LANG [1S5in. centre by 23ft 
GAP BED LATHE; 
16ft. between centres ; 
12in. in gap 
F. J. EDWARDS LTD., 
389-361, EUSTON ROAD, 
LONDON, N.W.1 
EUSton 4681 and 377! 


admit swing 47in. by 


E7211 Go 





FOR SALE._40 TONS UNUSED STEEL 

FLATS, 2sin. by iin. by 16ft. Price £28 per ton 

delivered. Inspection at Manchester. Samples on 

uest. 
Further details : 
COX AND DANKS, 
FREDERICK STREET, SALFORD, 6. 
E7263 o 


Classified Advts. continued on page 150 
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FOR SALI 





FOR SALI 
FRED WATKINS 
G) LTD. 
WARRAGAMBA DAM Fielding Ob AOE: TIES Hydraulic 
Press, 42in. by 36in. platens, with pumps and 


motors 
Fielding 200-ton, ditto, 3ft. stroke, with pumps and 

BIGWOOD Type FBC. 4-Roll, Motorised Plat motors (5 available) 
Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 


con TR Ti Bending and Straightening Machine, three rollers 4 
set pyramid fashion for bending and additional anc motors : —_ 
fourth roller for flattening. arranged motor drive Two 73ft. 4in. by Sft. Kilns or Drvers, with Crofts 
Reduction Gear and 27 h.p. motor 


FOR SALE 














5 t \ length of rolls $330 
wn Lp a abot: A pens wissen ics ; Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
SCRIVEN Geared 7-Roll Plate Straightening reduction gear and motor 
Machine, capacity in. thick, size of rollers Available at low prices ex present sites to save Cost 
74in. long by 64in. diameter, arranged motor drive of bringing into stock ‘ 
4003/50, rolls arranged 5 on top and 4 on bottom FRED WATKINS (ENGINEERING), LTD., 
alternate fashion. Weight approx. 5 tons COLEFORD. GLOS. FIST G 


NEW BESCO 8&ft. 4in. by &in. Type HK. All-Steel 
Undercrank, Open-End Production Power Guillo . 
tine of steel construction, arranged motor drive NISSEN TYPE HUTS for sale Prompt despatch 
automatic hold-down, adjustable front and back Of 16ft., 24ft., and 30ft. wide huts ; also ‘* Romney 

Huts, 35ft. wide, and ** Blister’ Hangars, 86ft. 6in 


SYDNEY WATER BOARD, N.S.W., AUSTRALIA sCHULER Power-Geared Open Fronted, Inclinable and 91ft. wide. These buildings are in various 
Cam-Action. Double-Action Drawing Press, with ‘engths and comprise stee! framework with gal- 
adjustable bed, spring-balanced blankholder, with vanised corrugated steel sheeting.—Full details from 
automatic ejector and vertical adjustment. punch Dept. 115, J. Thorn and Sons, Ltd., Brampton 
stroke Ilin., blankholder stroke 44in., bed 24jin Road, Bexleyheath, Kent (Te! pan 7 





To be sold by the 


The construction of Warragamba Dam, containing 1,600,000 cu. 
yds. of concrete, is approaching completion. The Special Plant by 144in 

P . P _—— ‘ CRAIG and DONALD Model 400/10 All-Steel 
used for excavation, winning, processing, transporting, storage and Motorised, Double-Geared Press Brake of steel 
iclivery o mn ‘te aggregates. ¢z Z , , ack ‘ plate construction, pressure exerted 400 tons, form 
delivery of concrete igeregates, ind batching, mixing, placing and ing capacity 10ft. by 2in., depth of gap 12in., width 
cooling of the concrete will become progressively available for between side frames 82in., stroke 4in., maximum 
sale over the next two years, and will be offered for purchase by 
Public Tender. An illustrated brochure will be forwarded upon 





daylight, stroke down adjustment up, 18in 
arranged motor drive 440/3/50, air-operated treadle 
clutch. Weight about 29 tons 
NEW STOELTING Pyramid Type Plate Bending 
Roller. motorised 400/440/3/50, capacity 10ft. wide 
> by gin. mild steel, diameter of rollers, top 9jin 
Public Tender Documents which are expected to be available for bottom 7{in., drop-end bearing for removal of 
* P ympleted cylinders, support rollers to bottom 
issue of items |, 2 and § on 2nd November, 1959, and for items calla, saenians senrbon ile: tenteienais dalle with 
3. 4 and 6-9 on 3rd February, 1960, will be forwarded on request. 


multi-disc slipping clutches, motorised adjustment 
lenders will remain open for 3 months and are to be enclosed in 


YOU'RE ON 
YOUR TOES 
when you 






request to prospective buyers 





to top roller 
“ ; 9 Photographs of the above are available 
envelopes endorsed “Warragamba Dam Plant Item No. ....” and | 
_ é Very favourable Hire Purchase terms can be obtained. | remember 
addressed to the Secretary, M.W.S. & D. Board, 341 Pitt Street, MACHINE TOOLS, NEW AND USED 


Sydney Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


389-361, EUSTON ROAD 
LONDON, N.W.I 


Item 1. AGGREGATE WINNING AND PROCESSING PLANT—C apacity 


i) 


400 tons/hr., 5 cu. yd. Dragline Excavator, Heavy Duty 
off-highway Type Dump Trucks, Tournadozers, Conveyors, 
Vibrating Screens, Crushers, Radial Stackers, Vibratory 
Feeders, Sand Washers, Pumps, Dewaterers, Sand Sizing 
and Classifying Plant. (Available approx. February, 
1960.) 


BI-CABLE AERIAL ROPEWAY—150 tons per hour capacity, 


length 12.3 miles, automatic loading and unloading sta- 


Telephone : EUSton 4681-3771 
And at 
LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 
Telephone : Central 7606-8 F207 G 





TRANSPORTABLE HEAVY DUTY OXYGEN 
CUTTER MODEL DMC.50. complete with 
Powder Dispenser. Capable of cutting through steel 
4ft. thick. Absolutely new condition. Inspection 
and offers invited.—Clugston Cawood, Ltd., St 
Vincent House, Normanby Road, Scunthorpe 
Tel. 4521 £2524 G 





THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 





tions, 4 driving stations, 2 angle stations, 7 other cable 
track divide stations, 200 steel support trestles, 10 road 
crossing protection bridges, 600 carriages and buckets of 
31 cu. ft. capacity. (Available approx. February, 1960.) 





FORGED STEEL PIPE FITTINGS 





TWO 18-TON CAPACITY ELECTRIC CABLEWAYS—Onc fixed 
steel head tower and two travelling steel tail towers. Cable 
spans 1,640 and 1,795 ft. Outstanding features include 
“Ward Leonard” drives providing regeneration of power, 
rheostatic speed controls and comprehensive — safety 
devices. (Available not before early 1961.) 


ad 


Screwed A.P.1j., 8.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 






C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


- ONE 10-TON ELECTRIC CABLEWAY— Travelling head tower 
and fixed tail tower, cable span 1.033 ft. Features are 
rheostatic speed control and dynamic braking. (Available 
not before September, 1960.) 


rey 





CRUSHED ICE PLANT—Capacity 160 tons per day of clear 


ice; 3 “Vogt” tube-ice machines, 4 condensers and 5 
“Budge” Compressors. (Available approx. March, 1960.) 


w 


REFRIGERATION PLANT FOR COOLING WATER—C apacity 
1.400 g.p.m. of water from 50°F. to 42°F., 4 “Werner” 
Compressors, 4 Condensers, 4 multipass Water-Coolers 
and 4 Pumps. (Available not before June, 1960.) 


> 


. AUTOMATIC CONCRETE BATCHING AND MIXING PLANT— 
Capacity 150 cu. yds. hour; steel tower, bins, 9 “Johnson” 
automatic weigh batchers and 4/2 cu. yds. tilting drum 
“Koehring” Mixers. (Available not before June, 1960.) 


~ 


8. PNEUMATIC BULK CEMENT HANDLING AND STORAGE PLANT 
Two “Fuller Kenyon” Cement Pumps (45 tons/hour 
each); 2 Silos and 2 Bins (total capacity 2,000 tons) and 
approx. 20 Transport Hoppers (3 tons cach). (Available 


not before September, 1960.) integral seats or inserted 


stainless steel, chrome 
molybdenum or bronze. 





. CONCRETE HANDLING EQUIPMENT—‘“Planct™ dicsel Joco- 
motive; 6 rail trucks and 11 “Johnson” double clam shell, 
air-operated concrete buckets of 8 and 4 cu. yd. capacity. 
(Available not before June, 1960.) 


© 


WALTER SLINGSBY 





& CO. LID 
A. R. STAFFORD, Secretary, RAILWAY WORKS, KEIGHLEY 
E7222 M.W.S. & D. Board, 341 Pitt Street, Sydney, N.S.W., Australia Phone 3749 c Malleable Keighley.” 
22 ° . ‘Grams: “Malleable Keighley. 
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AUCTIONEERS & VALUERS 


Thirty-Fighth Sale 
E R 


By Order of the Secretary of State for Air 
No. 25 MAINTENANCE UNIT, ROYAL AIR 
FORCE, 
HARTLEBURY, Worcestershire 
(4 miles from Kidderminster, 1! miles from 
Worcester.) 


N ock & Joseland 


are instructed to SELL by AUCTION at the 


above UNIT, on 
THURSDAY, 17th SEPTEMBER, (959, 


at Il a.m. prompt 
a large Quantity of Valuable 


MISCELLANEOUS STORES 


includin 
CLOTHING AND EQUIPMENT, 
FOOTWEAR, DINGHIES 
CAMERAS AND PHOTOGRAPHIC 
EQUIPMENT 
BALLOONS AND BALLOON FABRIC 
RADIO AND ELECTRICAL 

EQUIPMENT 

GENERAL STORES 


VIEWING 
The Lots are on View at Hartlebury on Wednesday 
16th September, 1959, between the hours of 9 a.m 
and 4 p.m., and on the morning of the Sale Day 
between the hours of 8 a.m. and Il a.m 
Admission only on production of Catalogue. 
which will admit two persons on the View Day and 
one person on the Sale Day. The Secretary of State 
for Air reserves the right to refuse admission. Cata- 
logues, price ONE SHILLING EACH (Postal 
Orders, NOT Stamps), can be obtained from the 
Auctioneers : 
Nock and Joseland, Bank Buildings, Kidderminster 
J 











(Tel., 2053 and 4211) E7214 
| FOR SALE 
VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
CRANES 

NEALS !-ton “ D™ MOBILE, 30ft. lattice, Ruston 
engine, Pneumatics. 1950. £750 

NEALS “N” 2-ton MOBILE, 24ft. jib, Ruston 
engine, pneumatics. £575 

NEALS “NM ™ 2-ton MOBILE, 35ft. jib, Ruston 


engine, pneumatics. £1450 


BUTTERS 3-ton Electric DERRICKS, 120ft. jibs 
S.L.1.s. £1500 each 

MORGAN 5S-ton Electric DERRICK, 120ft. jib 
£1450 

COLES THORNYCROPFT S-ton LORRY 
MOUNTED, 30ft. jib, rope, derricking. £2500 

COLES 6-ton MOBILE, 19ft. jib, Pelapone engine 
pneumatics. New 1950. £2500 

BUTTERS 7-ton, 2-motor Electric DERRICK 
120ft. jib. £2975 

MORGAN 7-ton Electric DERRICK, 100f. jib 
New 1943. Good condition. £1200 

RUSHWORTH 7-ton Hand DERRICKS. 30ft 
lattice jibs. £245 each 


COLES 10-ton Diesel-Electric 
£4750. 

ANDERSON 10-ton Electric DERRICK 
New 1945. Good condition. £3850 
COLES 124-ton FULLY MOBILE, 80ft. jib 
FOR A COMPREHENSIVE LIST OF 

FOR SALE AND HIRE--SEND 
FREE PLANT REGISTER 
Further details, 14, Lower Grosvenor Place, London 
S.W.1. Telephone, ViCtoria 7531, 3501, 8080 
9886 (15 lines) FI07 G 


MOBILE, 40ft. jib 
12011. jib 
£4750 


PLANT 
FOR VALES 





1000 TONS CRAIG & DONALD NO. 
1548 DOUBLE-SIDED PRESS FOR SALE. 


Tie rod frame Motor drive 400/440/3 50. 
Stroke approx. 910 Between uprights 48in 
Size of bed 48in. by 674in. Hole in bed 34in 


by 42in. Weight about 75 tons 
Photo, &¢ 


F. J. EDWARDS LIMITED, 
189, EUSTON ROAD 
LONDON, N.W.1 


from 


P7260 «G 


HYDRAULIC PRESS 
daylight 18in., 


60-ton CAP. UPSTROKE 
ram Itjin. diameter. stroke 1{2in 
between columns 204in. by 104in 

190-ton CAP. FOUR COLUMN’ UPSTROKE 
HYDRAULIC PLUNGER PRESS. ram 19in 
diameter, stroke 17in., daylight 40in steam- 
heated platens 30in. by 28in 

200-ton CAP DOWNSTROKE FOUR COLUMN 
HYDRAULIC PRESS, ram 20in. diameter 
stroke 24in., daylight 40in., steam-heated platens 
28in. by 26in 

400-ton CAP. FOUR COLUMN DOWNSTROKE 
HYDRAULIC PRESS, ram 1(9in. diameter, 
stroke 38in., daylight 42in., table 38in. by 32in 

$00-ton CAP. FOUR COLUMN DOWNSTROKE 


HYDRAULIC PRESS, ram 20in. diameter, 
stroke 24in., daylight 6Sin., distance between 
columns 34in. by 24in 


Several FRASER MONO TYPE OLS.30 MOTOR. 
DRIVEN HYDRAULIC PUMPS, 0 g.p.m. at 
3200 p.s.i 


THO* W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone : 26311 * Forward" 
E218 G 


Grams 





AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 





SALE & VALUATION 
OF 
FACTORIES 
PLANT anD MACHINERY 


20, Hanover Square, W.1. 


Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 


JOHN FOORD | 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 
VALUATION & SALE 
of 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 








FOR SALE | 


VERY FINE 35-TON ELECTRIC PORTAL 
WHARF CRANE, built 1945. Lift 35 tons at 
60ft. radius to height 75ft. Portal 40ft. track, 
admitting three rail tracks. Electrics 400-3-S0 
Seen working 
REED BROTHERS (ENGINEERING), LTD 
Replant Works, 
Woolwich Industrial Estate, 
LONDON, S.E.18. 
Woolwich 7611/6. 











Telephone 
E7257 G 
12FT. JIN. BENNIE FOLDING MACHINE 
for sale Motor-driven Swing Beam Universal 


Folding, Rounding and Box Forming Type. Max 
lift of top beam 184in Adjustment to bed and 
folding beam 8in Smallest trunk formed over 
bed 18in. by 18in. Largest tube formed 16in. dia- 
meter. Gearbox drive with lever contro! to reversing 
iriction clutches, operating all beams. Safety slipping 
clutch between gearbox and main drive shaft. 
Weight about 14 tons.—Full details, illustrations, 
&c., from F. J. EDWARDS LIMITED, 359, Euston 
Road, London (Euston 4681) or 41, Water Street, 
Birmingham, 3 (Central 7606) E7259 G 








ENGINEER 


AUCTIONEERS & VALUERS 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
aod 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


Telephone : 
Monarch 3422 (8 lines) Sites, London 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 





Telephone : ROYAL 4861 


151 


HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


£. L. JUDSON, F.R.1.C.S,, F.AJ 
bk. BEDDARD, A.LMECHLE., F.A.L.PA 
M. S. CHEAVIN, P.A.1. 
G. ©. GIBBS, F.A.L.P.A- 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines 








E 


SALES BY 


Vehicles and miscel- 
laneous stores. 


September 10-11 


Machine tools and 
miscellaneous stores. 


September 15-16 


steam travelling crane ; 


cookers ; furniture ; 


tarpaulin sheets ; etc 


Machine 
miscellaneous stores 


September 29-30 


October 2 Miscellaneous stores. 


Reed 


Vehicles and miscel- 
laneous stores. 


October 7 


Applications for catalogues, available 14 days 
auetioneers shown above (price of catalogue Is 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


M.O.S. Storage Depot, 
Bowhouse, Hurlford, Nr. 
Kilmarnock, Ayrshire. 


M.O.S. Storage Depot, 
Ruddington, Notts. 


(Tel.: $4272.) 
September 24 Machine tools and M.O.S. Storage Depot RUSSELL, BALDWIN 
miscellaneous stores, Rotherwas, Hereford. & BRIGHT, LTD. (Dept 
including : L.), 20, King Street, Here 


lathes ; 
machines ; surface tables ; concrete mixers ; 
and inner tubes ; Mack 6-cylinder engines ; 

haversacks, straps and packs ; i 
bedding ; 
wireless and electrical equipment ; 


tools and M.O. 


Byley, Nr. Middlewich, (Dept. LL). 9% Albert 
Cheshire. (Sale at Cheet- Square, Manchester, 2 
ham Town Hall, Cheet- (Tel.: Blackfriars 8373.) 


ham, Manchester, 8.) 
Returned Stores Group, 


Central Ordnance Depot, 


Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon 
(Tel.: 73.) 


R 


AUCTION 
Auctioneers 


DIXON & WALLACE, 
LTD. (Dept. L), Bank 
Buildings, Graham 
Street, Glasgow E.! 
(Tel.: Bridgeton 2447/9.) 
WALKER, WALTON & 
HANSON (Dept. L) 
Byard Lafe, Bridlesmith 
Gate, Nottingham 


Main Location 


ford 
(Tel.: 4366.) 
milling, drilling, shaping and grinding 
furnaces : M.T, spares ; tyres 
generator sets ; webbing braces 
platform weighing and other scales , electric 
micrometers , gauges; electric motors 
slip rings; King and other hoists 


S. Storage Depot, J. H. NORRIS & SON 


FENN, WRIGHT & CO 

(Dept. L), 146, High 

Street, Colchester, Essex 
(Tel.: 3171.) 


MIDLAND MARTS, 


Hall, Colchester, 
Essex. 


prior to date of sale, should be made only to the 
Od., P.O. only). 
Bits 5 


















making an impac 

= pact 
SWINGING a hatchet to chop domestic firewood is a laborious 
process, not without hazards when it comes to breaking the 
sticks into small lengths. Breaking industrial materials to small 
sizes is the job B.J-D Crushers do—easily and safely. For 
example, the B.J-D Swarf Breaker reduces voluminous swarf 
to small pieces that can be readily shovelled—of a size, in fact, 
to suit the furnace (or the scrap merchant). All the leading 
motor manufacturers have installed these machines. The range of 
B.J-D impact crushers covers most industrial needs: indeed, 


the top firms in many 










industries use them for 
all kinds of unusual 
applications. May we 
teli you more about 


B.J-D Crushers ? 


CRUSHERS 


BRITISH JEFFREY-DIAMOND LIMITED, 


CRUSHER & INDUSTRIAL DIVISION, 15-17 CAXTON STREET, 
LONDON S.W.1. 


WFsro1 
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(GREAT GUNS 


AIR COMPRESSORS 





e SPRAY PAINTING EQUIPMENT « 


A Bi kMows Spray Gu for every Job / 


SPRAY BOOTHS 








ALFRED BULLOWS & SONS LTD 


HEAD OFFICE & WORKS - LONG ST © WALSALL STAFFS ENGLAND Tee 
Makers of the original oil-sealed rotary compressors 


Sac 





13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61 63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
55a PRINGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 

















INCLUDED ON LLOYDS, ADMIRALTY AND 


Write for illustrated brochures 


For quality 








service & price 


MOUNTFORD 
FORGINGS 


in carbon or alloy steel to B.S. Spec., 


or to customers own specification. 


John Mountford & Co. Ltd. 


MANCHESTER 1} 


Telephone EASt 2006/8 


MINISTRY OF 





Soke 
SUPPLY LISTS 
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Widely used for the bearings 
of Diesel Engines. Road Vehicles, X 
Locomotives, Generating Plant, 

Rolling Mills, etc. i 


Full details sent on request. \ 


SMELTING CO. LTD. rye makers oF ARIEL AND ESCO PHOSPHOR BRONZE RODS 


TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19 Tel: Mitcham 203) ° ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tel: Mitcham 2249 
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METROVICK RADIANT SPACE HEATERS 
can be used in countless situations 
indoors and out where other methods 
are either too costly or impracticable. 
They provide an efficient and highly 
economical method of heating churches, 
canteens and other buildings which are 
occupied only for short, intermittent 
periods. 
A Metrovick radiant 
space heater suspended on conduit. 
In canteens, billiard rooms and other At gates and entrances for watchmen Localised warmth at machines and work 
areas, heating costs are confined to and porters, as well as for attracting benches, without the waste involved in 
periods of actual use with Metrovick custom to shops, Metrovick radiant heating unoccupied areas, is provided 
radiant heaters. space heaters give highly efficient local by Metrovick radiant space heaters. 
warmth with economy. 
The heater consists of an anodised aluminium reflector with a tubular sheathed, corrosion-resistant heating element and is available in 14 and 3 kW ratings, 
Weighing less than § lb., it is eastly erected on a single in. conduit leading from the weather-proof, aluminium alloy terminal box. It can also te supplied 
with an orn@iental bezel, allowing it to be mounted on conduit, built into the ceiling or suspended from chains. Please write for fully illustrated leaflet. 
7 a. ow al 
" ‘ t Limited 
Associated Electricalindustries Limite 
TRANSFORMER DIVISION — HEATING & WELDING DEPARTMENT 
Trafford Park - - - Manchester 17 
TGA 1833 
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LADY Hercules! 


Who would think a ladybird could carry 15 times its own weight. 
This one is doing it easily and happily.* The load is a 4 m.m. 
Hoffmann Miniature Ball Bearing. Even more startling is the fact 
that this bearing can carry 16,000 times its own weight, viz., 4 Ibs. at 
100 r.p.m. A range of Hoffmann Miniature Ball Bearings is made 
from +” down to 3 m.m. outside diameter, to B.S.I. limits, or if 


required, to specifications A B E C 3, 5 or 7. 


& 











THE HOFFMANN MANUFACTURING CO. LTD. 
CHELMSFORD ESSEX 


16" 





ON THE HORNS OF A DILEMMA? 


Which material is best for 

the application ? 

NEOPRENE 

NITRILE 

SILICONE 

NATURAL RUBBER 
THIOKOL 

Kautex can advise you as they 
supply them all as Extrusions, 
Mouldings, Gaskets or 

Sheet material. So for the 
best advice, quality, price 

and delivery consult 


ZAKAUTEX LFD 


ELSTREE WAY, ELSTREE, HERTS 


*After the photograpr was t 





the ladybird flew away home 
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HOWDEN COMPRESSOR 750 C.F.M. DELIVERING AIR AT 28 P.S.1.G, 


owden Compressors 


These rotary-screw compressors, developed for more than 12 years 
by Howden, are the most advanced in the world. 


Their superiority derives from the fundamental design, 
which brings the following advantages:— 

They are perfectly balanced and are run at high speeds 
without vibration, so that lighter foundations can be 
used. They occupy very little floor space. 

They are valveless and simple, so that maintenance 
cost and lost time are reduced. Their flow is pulseless, 
so that small receivers can be used. 


COMPACT ECONOMICAL 


The rotors do not make metallic contact, so that they 
do not need lubricating. The delivery is therefore oil- 
free and expressly suitable for many processes. 

HOWDEN are the only manufacturers in Britain 
making these compressors for stationary industrial 
applications and are the only British manufacturers 
with world selling rights for these compressors for 


stationary industrial applications. 


HOWDEN ROTARY-SCREW COMPRESSORS ARE MADE IN THE FOLLOWING RANGE: 


Single-stage. Up to 60 p.s.i.g. discharge; from 650 c.f.m. inlet volume to 25,000 c.f.m. As exhausters, down 


to 1/5 of prevailing atmospheric pressure. 
Two-stage. From 60 to 150 p.s.i.g. ; from 2,000 to 25,000 


c.f.m. As exhausters, down to | 15 atmospheric pressure. 


JAMES HOWDEN AND COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5, and 15 GROSVENOR PLACE, LONDON, S.W.1 





